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The Conference. 


The annual Conference of the Institute of 
British Foundrymen which opened yesterday at 
the Agricultural Hall was characterised by the 
excellence of the foreign exchange papers. Mr. 
Lenz’s lecture on ‘ Quality in Quantity,’ sub- 
mitted on behalf of the American Foundrymen’s 
Association, showed in the clearest possible way 
that whilst quantity production methods demand 
less skill from the craftsman, they enlist the 
closer attention of the management, and this in- 
tense application of ingenuity by the direction 
results in the production of truly high-grade cast- 
ings. We do not believe that this replacement of 
art by science is at all against the best interests 
of the industry, but there must be an orienta- 
tion of thought—concentration by the practical 
man from individual mould construction to the 
consideration of a larger problem of which this 
is but one important factor. Transport, uni- 
formity of mould and core shape, control of the 
physical and chemical properties of the metal, sand 
and other raw materials assume greatly enhanced 
importance under quantity production methods. 


One phase of these considerations was dealt 
with by Monsieur Lemoine in his Paper on 
‘* Foundry Sands,’? submitted on behalf of the 
French Association Technique de Fonderie, who 
showed quite clearly that some types of wasters can 
be anticipated and prevented by the common- 
sense application of sand control. 


The fascinating subject of high-duty cast irons 
was dealt with in an admirable exposé of the 
present position by Monsieur Piedboeuf, of the 
Belgian Foundrymen’s Association. It represents 
a type of work which could usefully be repeated 
at frequent intervals, say, biennially, Other foun- 
dry subjects could be similarly treated, as nothing 
is more refreshing than an exact statement of 
the position in which any particular subject 
stands. Such studies indicate which lines appear 
to offer the most promising fields for research ; pre- 
vent the same ground uselessly being retraversed ; 
show where agreement has been reached, and 
generally crystallise the subject under review so 
that clarity of thought is more easily induced. 


A feature of yesterday’s meeting was the num- 
ber of foreign foundrymen present. Whilst the 
Convention makes no pretensions to being «an 
international one, the organising committee felt 
very flattered, and it was only a sincere desire 
to do nothing which would detract from the im- 
portance and success of the Detroit Convention 
which prevented them from sending omnibus 
invitations to the foundry technical associations 
of the world. To-night, however, they are to be 
honoured by a banquet offered by the organisers 
of the Exhibition. Every effort was and is being 
made to afford to them the facilities offered by the 


- Convention, and for any disappointments, we 


crave, on behalf of the Executive Committee, a 
maximum of indulgence, because although not 
superficially evident, the strike has been of such 
a character that at one time the difficulties 
imposed seemed to be insuperable. This Com- 
mittee, too, desires to express its deep indebted- 
ness to those who by subscriptions, by the throw- 
ing open of their shops, or by their personal 
endeavour, have lightened in so large a manner 
the work imposed in arranging this Conference. 
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A Few More Exhibits. 


—_——— 


DAVID COLVILLE & SONS, LIMITED. 
Glengarnock Iron and Steel Works, Glengarnock. 


One would imagine that it would be difficult to 
make an interesting exhibit of pig-iron, but this 
has been achieved with undoubted success by this 
concern. They show, for instance, micrographs 
of low carbon pig-iron illustrating an even graphite 
structure throughout the whole cross section of 
the pig. Other micros show that for certain quali- 
ties the matrix is wholly pearlitic in character. 
Desiring to have some polished paper weights for 
exhibition, and the works being wholly closed 
down owing to the strike, they persuaded a client 
to prepare some from a consignment in_ stock. 
These present an unblemished and highly-polished 
surface. Other interesting exhibits are a well-cut 
square thread turned on pig-iron; a roughly-pro- 
portioned charge, showing the amount of ore, 
coal, coke and limestone used. Then there are 
several very interesting charts showing the raw 
materials used, the product and the innumerable 
by-products. Other exhibits are sectioned cast- 
ings of the most complicated character, made from 
Dalzell pig-iron, and fractures of this iron as made 
for both Diesel and automobile engine cylinders. 
The stand is in charge of Mr. P, A. Abernethy, 
the blast-furnace manager, assisted by the works 
chemist. Both being high-grade technical men, the 
stand is well worth a visit. Mr. H. G. Somerfield, 
of Charterhouse Chambers, Charterhouse Square, 
is the agent for this iron for London and_ the 
Southern Counties. 


ANGLO-AMERICAN STEEL COMPANY, LIMITED. 
66, Victoria Street, London, S.W.1. 


One of the most interesting exhibits is one de- 
voted to the direct production of steel from iron 
sand. It is presided over by Madame Da Silva, 
who has created the development. Samples of both 
raw material and finished products are shown in 
the shape of rails and various sections. Before 
treatment in the electric furnace in Sheffield, the 
sand is magnetically separated in Birmingham. 
The claims for the mechanical qualities of the steel 
are supported by numerous tests carried out by the 
Sheffield Testing Works. The direct production of 
steel has always been in the eye of the metal- 
lurgist, and this new process will be watched with 
the greatest interest by all steelmakers. An invi- 
tation is extended to investigate the process at 


their Sheffield Works. 
SELSON ENGINEERING COMPANY, LIMITED. 


26-28, Charles Street, London, E.C.1. 

An exhibit of Naxos-Union grinding wheels 
should be of particular interest to the iron founder 
owing to a newly-discovered method of bonding 
carbide of silicon (carborundum), which allows 
of an increased capacity for fettling and general 
iron foundry grinding. 

The Naxos-Union special impregnated wheel for 
the dressing and fettling of the aluminium cast- 
ings eliminates all the troubles originating in fill- 
ing and clogging, and thus offers a fast free-cut- 
ting face to the work being ground from start 
to finish, 

There is also shown an improved magnetting 
machine for separating iron and steel chips and 
filings from brass, which is provided with a large 
number of magnets. By a mechanical arrange- 
ment in the throat of the funnel, only such a 
quantity of filings as can be thoroughly separated 
can pass on to the drum at a time. 

A friction dise-cutting machine is also shown, 
and has been specially designed for use in foun- 
dries. Friction dise-cutting machines have for 
many years been used to great advantage for cut- 
ting all kinds of rolled material. A special 
machine has now been produced especially intended 
for use in iron and steel foundries. This new 
machine eliminates the difficulties occurring by 
cutting brittle material and in dealing with pieces 
of awkward shape in the modern foundry. The 
machine is suitable for a wide range of work, and 
is especially suitable when the work has to be done 
in batches, which is of equal importance in the 
modern foundry as in the machine shop. In design- 
ing great importance was attached to producing a 
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machine suitable for cutting at any angle. A 
few lever movements suffice to set the machine 
for any work in its capacity. The rapidly revolv- 
ing steel dise is not toothed but only made rough 
at the edge. This presses against the material 
and the friction causes intense heat; the particles 
of the material are made red hot so that when 
the dise feeds further to the material it is easily 
parted. 

The stand is in charge of Mr. Narborough and 
Mr. Asburey, 








Exhibition News. 


On Monday there was an official visit by the 
Sheffield Ganister Association. They showed a 
good deal of interest in foundry portable mould- 
drying stoves, which they thought applicable for 
the burning of refractory bricks. At a tea offered 
by Messrs. F. W. Bridges & Sons, Limited, over 
which Mr. Job Holland presided, they were 
officially welcomed by Mr. V. C. Faulkner, the 
President of the Equipment Association. 

* * * 


The stand of Messrs. T. E. Gray & Company. 
Limited, has created much interest, as it consists 
of a quarry, complete even to a derelict hat in 
the corner, which some wag has labelled ‘ sold.’ 
We suspect Jim, who is also on exhibit. 

* * k 


Some castings made without feeding heads sec- 
tioned to show a perfectly sound fracture are a 
‘feature of the technical exhibit. 

* * * 

On the stand of the British Cast Iron Research 
Association are a series of similar: fractures of 
pig-iron having a large range of composition and 
a second series of approximately the same com- 
position, but a very wide range of fractures. 
They illustrate Mr. Yate’s paper on this subject. 

* * * 

The most appreciated visitor to the Exhibition 
was the foundry owner who last Saturday brought 
his manager, his foreman and his buyer—the last- 
named being complete with his order-book. 

* * * 

Messrs, Bagshawe & Company, of Dunstable, 
sent a large number of their foundry staff to the 
Exhibition last Saturday. Some of the exhibitors 
were astonished at the technical knowledge 
possessed by the girl core-makers. 

* * * 

Messrs. J. Stone & Company, of Deptford, and 
the Suffolk Iron Foundry have also sent large 
numbers of workpeople. 

* 





* # 

A splendid sign of this exhibition is the friend- 
liness of the various exhibitors due no doubt to 
their connection with the Foundry Trades’ Equip- 
ment Association. 

* * 

The action of the organisers in supplying all the 
officers of the Equipment Association and the Tech- 
nical * Advisory Committee with souvenir medals 
was highly appreciated. 

* * * 

The object of the Pig-Iron Exhibit is to show 
the composition and characteristic fracture of 
iron, a typical brand coming from every important 
iron-making centre in Great Britain. 

* * * 

One of the most pleasing features of the show 
is the interest which the moulding machine manu- 
facturers are taking in internal transport, and 
interesting developments are expected. 

* * * 

Taking the Exhibition as a whole, it contains 
the most complete collection of British pig-irons 
ever exhibited under one roof. 

% * 


The linking up of the sand-preparing plant and 
moulding machine plant is a pointer well worth 
considering. 

* 4 * 

The most popular stand at the Exhibition is to 

he found near the exit of the large restaurant. 





THE appREss of the Consumers Company, Limited, 
makers of the ‘‘ Concor ’’ super core-binder, is 37/41, 
Gracechurch Street, London, E.C.3, and not East- 
cheap, as stated in their advertisement last week. 
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International Foundry Trades Exhibition. 





Opening Ceremony. 





The Fourth International Foundry Trades 
Exhibition was opened on June 10 at the Royal 
Agricultural Hall, Islington, London, by Sir 
Robert Hadfield, Bart., F.R.S. Previously Sir 
Robert had been conducted round the Exhibition 
by Mr. V. C. Faulkner (President of the Foundry 
Trades Equipment and Supplies Association) and 
of the members of the Council. 

At the opening ceremony, which took place in 
the centre of the Hall, 

Mr. V. C. Fautkner, before calling upon Sir 
Robert Hadfield, said he was exceedingly sorry 
that the President of the Exhibition, Vice-Admiral 
Sir George Goodwin, was not able to be present, 
and nobody would be more sorry than Sir George 
himself. Had Sir George been present it was 
quite certain that he would have said they were 
exceedingly fortunate in having present Sir 
Robert Hadfield, who was Chairman of a firm 
which possessed the largest steel foundry in the 
world. That statement was taken from an Ameri- 
can source, and therefore there must be reason to 
think there was some truth in it. (Laughter.) 
It did not matter, however, whether the Hadfield 
foundry was the largest in the world or not, but 
of one thing he was perfectly certain, and that 
was that no works in the world was controlled by 
a more erudite Chairman than Sir Robert Had- 
field. Sir Robert Hadfield had put before the 
metallurgical industry many revolutionary inven- 
tions in the past, such as manganese steel and 
silicon steel. Recently Sir Robert had become an 
ironfounder, because of his association with the 
Bean car, and it was to be hoped that there would 
be close co-operation between the Research Depart- 
ment of the Hadfield firm and the manufacturers 
of the Bean car, and that Sir Robert would be 
able to devote some portion of his valuable time 
to the study of cast iron in a similar manner to 
that in which he had devoted himself to the study 
of steel. In that event we could look forward to 
some epoch-making inventions in a new field. In 
his recent speech to the shareholders of Hadfield’s, 
Limited, Sir Robert had reminded his audience 
that in America they were putting 2} h.p. at the 
elbow of every workman, but there was one 
exhibit in the Exhibition which, instead of 
putting 2) h.p. at the elbow of every 
workman, put a gramophone spring to do 
the work, so that perhaps it would not be 
necessary to give the workman such large amounts 
of power in the future. (Laughter.) He was 
exceedingly pleased, continued Mr. Faulkner, to 
see that the Exhibition was practically ready, with 
the exception of one stand, and that was a stand 
which he had the honour to control. (aughter.) 
That, however, was due to difficulties with the 
Customs and Bills of Lading and things of that 
kind in which he had had but little experience. 
Nevertheless, on behalf of the Foundry Trades and 
Supplies Association, he congratulated the 
organisers, and the people who had taken space, 
on the energy they had displayed in getting the 
Exhibition ready under circumstances which could 
not very well be worse than they are. Finally, 
Mr. Faulkner reminded his audience of the vital 
part played by the foundry in the construction 
and maintenance of modern civilisation, and gave 
instances to show how from the early morning 
cup of tea right through the day to the switching 
off of the light preparatory to retiring at night, 
castings are essential for the easy performance of 
every action. When people spoke of key industries 
they would on investigation find that at the back 
of any key industry was the foundry every time, 
and he appealed to the Press to help the trade and 
the nation by pointing out that the key of key 
industries is the foundry industry. Mr. Faulkner 
then called upon Sir Robert Hadfield formally to 
open the Exhibition. 

Sm Rosert HaprFrevp, in formally declaring the 
Exhibition open, said :—I have been asked by the 
Organising Committee to attend here to-day to 
help on the excellent work in connection with this 
International Foundry Trades Exhibition, with 
which, I understand, are allied the Institute of 


British Foundrymen, also the London Convention 
and International Foundry Congress, 1926. I have 
now much pleasure in declaring the Exhibition 
duly open, and most heartily wish it a very suc- 
cessful run. As my hard-working friend, Mr. 
Bridges, has organised the Exhibition, I am sure 
its work will have been done well and completely. 
I have looked over the description of the many 
and most useful exhibits, which seem to me excel- 
lent and informative. In view of the difficulty of 
these parlous times, it is wonderful how this big 
show has been got together so satisfactorily. 
Recent Progress. 

The foundry is a noble art and_ profession. 
Probably it was even known before the age of the 
smith. In those early days it was perhaps much 
more easy to make molten metal and pour this 
into moulds than to produce iron and steel in its 
forged form. The profession of the foundryman 
throughout the world now covers a very wide field, 
and the industry is carried out on an immense 
scale. Some foundries I know of have not merely 
so many thousand square feet of moulding area, 
but in one case I have in mind there is a total 
space available under one roof of six to seven 
acres, which would open the eves of our fore- 
fathers. At any rate, this shows how immensely 
rapid has been the progress of the foundry, 
whether relating .to non-ferrous materials, cast 
iron or steel. When nowadays we look at heavy, 
large and complicated machinery, often weighing 
hundreds of tons, in which the product of the 
foundry known as castings, whether of steel or 
iron, or both, form an important part, it is seldom 
realised how much human energy, both physical 
and mental, has been expended in producing the 
parts making up these important and useful com- 
bined productions of the foundryman and the 
engineer. We take for granted to-day what our 
forefathers would have regarded as nothing less 
than a miracle. The design of the castings in such 
engineering productions, many of them of most 
complex shape, requires much ingenuity, skill, 
knowledge and experience. Apart from the 
draughtsman himself originally designing the part 
for the engineer, the founder’s first aide-de-camp, 
the pattern-maker, has much to think over and 
consider, much to correct, to add a fillet here, a 
bracket there. Simple as all this may seem, it 
has to be thought out in order to obtain in a 
successful and satisfactory form what we call ‘ the 
easting.’’ There is, too, one serious difficulty 
which is constantly haunting the foundryman, and 
its significance is a nightmare to him. It is repre- 
sented by the word ‘ wasters.’’ Whilst with good 
management these can be largely reduced, yet 
there is always the liability. 

The foundry covers a multitude of applications, 
dealing with all kinds of metals and their com- 
binations; for example, there are the foundry 
moulds and casting work necessary for metals 
with low melting points, say, up to a few hundred 
degrees Centigrade; next, moulds for non-ferrous 
products up to about 1,000 deg. C.; moulds for 
east iron reach still higher temperatures, about 
1,200 deg. C. to 1,300 deg. C.; and, finally, at 
the top of all these, there is the ‘‘ king of all,’’ 
steel castings, requiring casting temperatures of 
1,500 deg. C. to 1,550 deg. C. Each of these 
branches of the foundry art requires its own 
skilled men. The knowledge of the moulder in, 
Say, non-ferrous castings is useless for the founder 
in steel. The methods and materials, and the 
sands employed by the steel founder must be 
entirely different to meet the higher temperatures 
I have just mentioned. If steel were poured into 
a mould prepared for a non-ferrous or cast-iron 
product, it would be blown to pieces, or even if 
that did not occur the castings made would be 
so scabbed as not to be usable or of the slightest 
service or practical value. 

The foundryman is a handy man, and I remem- 
ber during the great war several very striking 
instances of this. The Government required in a 
great hurry certain parts of their battleships and 
cruisers covered with special armour, which in the 

BR 
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ordinary way it was quite impossible to get quickly 
enough from the armour makers, who were already 
too fully occupied. So they turned to the steel 
foundryman, and in this case particularly to my 
own firm in Sheffield, saying, ‘‘ Can you mould 
and cast for us this and that object, chiefly for 
warship equipment, including conning towers 
weighing some 30 tons apiece, tubes, armoured 
hoods and shields. I am glad to say that the 
Sheffield foundryman buckled to and did those 
important jobs in most excellent fashion, and 
quite up to time. Thus the Government obtained 
those necessary protective products of the required 
type, amounting eventually to thousands of tons, 
at a minimum expense and in the shortest possible 
time. All thanks were due to the aid rendered 
by the steel foundryman. Not only were these 
articles furnished in a satisfactory manner and in 
an incredibly short space of time, but, in addition, 

must not be forgotten that every one of them 
had to be of such high quality as would withstand 
the attack of severe gunfire—that is, the quality 
of the product had practically to equal that of 
rolled and forged steel. For example, quite large 
calibre projectiles could be fired at this cast 
armour of ours, and they would splinter or glance 
off harmlessly. Now, alas! all this is forgotten; 
Sheffield, where the work was undertaken, has its 
out-of-work population of some 25,000 now 
increased to about 45,000. 


Hydraulic Cylinders. 


Another instance of most highly technical work 
in the steel foundry is represented by a class of 
work my firm turns out, which there are few, if 
any, others able to produce in the way we do. [ 
refer to hydraulic cast-stee] cylinders, some 32 ft. 
n length, as used in cotton presses, to take rams 
not more than & in. in diameter. The walls of 
these hollow cylinders are only about 14 in. in 
thickness, and yet have to stand a pressure of 
three to four tons per square inch without showing 
the slightest sign of weakening. In fact, this is 
the working pressure to which they are subject 
year in and year out. When it is remembered the 
mould for these cast-steel cylinders must be made 
6 in. to 7 in. longer than the article produced, 
those foundrymen present know very well how 
exceedingly difficult it is to take care of the con- 
traction of this complicated mould, also at the 
same time to obtain steel absolutely free from 
blow-holes or faults of any other description. Yet 
it is done very satisfactorily in this and other 
directions. Betore concluding my remarks regard- 
ing the foundryman himself, may I add that we 
have always had the most excellent relations with 
our Moulders’ Union and the many hundreds of 
moulders we employ. Why workers such as these 
should all be out doing nothing because Mr. 
Smith and Mr. Cook will not sit down round the 
table and settle on reasonable lines Heaven only 
knows. If we cannot have national settlements, 
let us try district settlements. 

Now we are in the thick of this terrible coal 
crisis, I would like here to ask a little conundrum: 
Why is foundry organisation very much like the 
Government? Because the foundryman is trying 
to mould castings and the Government is trying 
to mould events and public opinion, not apparently 
very successfully just now. As regards the moulds 
themselves, we know the British foundryman can 
make excellent ones and obtain from them satis- 
factory castings. Let us hope the Government will 
before long make a good sound job of the miners’ 
dispute—not an easy task, but surely it can be 
done. It seems to me there is, at any rate, one 
way out. Why should not the employers and 
miners form a panel outside those immediately 
concerned, to whom the whole subject could be 
referred, and whose decision should be final and 
binding on both sides? I cannot reiterate too 
strongly the terrible position in which the indus- 
trialist is now finding his works, his men, and 
himself. A settlement must be made quickly. 

When speaking of the miners, let me say that 
during the war how much we all admired their 
bravery at the Front. Do not let us overlook this 
in these piping times of peace. We know how 
they fought in the trenches against the common 
enemy, and every credit is due to them. We also 
want to give them credit even now in this different 
kind of fight, in which they no doubt believe 
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they are in the right; but that, alas! does not 
help the country, whose interests are being para- 
lysed, and to such a degree, that it is very hard 
to realise what is going to be the outcome of this 
terrible stoppage, resulting to a large extent 
through misunderstanding on both sides. Only 
yesterday the miners have been telling us that the 
price of coal must be advanced 3s. per ton. I ask 
them in all sincerity how firms like my own, who 
use weekly thousands of tons of coal and coke, 
are going to face this extra charge. We steel 
men, we engineers, and other industrialists, 
already find it almost impossible to meet the com- 
petition in many lines of work coming from the 
Continent, where labour is paid at a much lower 
rate and works much longer hours. In my own 
firm’s case, such extra cost would mean a dead 
charge on us of some £15,000 to £20,000 per 
annum. This is altogether an impossible advance 
in cost to meet, and at the same time retain our 
business. May I throw out a suggestion for the 
consideration of Mr. Smith and Mr. Cook on the 
one hand and the Employers’ Association on the 
other? <A short time ago I asked a little friend of 
mine, aged eleven years, what she thought about 
the strike and what could be done to bring about 
a resumption of work. Her reply was, let the 
miners work half an hour longer and let them get 
more wages per day. 
Industrial Situation. 

We have met at a very grave time in our indus- 
trial history. To-day there are out of employment 
nearly 13 millions of workers, something like 60 
per cent. to 70 per cent. more than was the case 
six or seven weeks ago, when there seemed to be a 
turn for the better, and the unemployed were 
going down considerably in numbers. We know, 
unhappily, what has brought this about, first the 
general strike, and now the almost greater strike 
of the coal-miners. In my return from the Shef- 
field Employment Exchange of the Ministry of 
Labour received this morning, there are now no 
less than 45,756 men, women, boys and girls on 
the unemployment list of the Exchange. The 
position is not only unfortunate, but an exceed- 
ingly grave one. Before long the greater part of 
the country’s industries will be brought to a com- 
plete standstill, then where shall we be? I do 
not believe this is for one moment the will and 
desire of the British workman. I cannot help 
thinking that at the bottom of some of this trouble 
is the question of the Communistic influence, and 
we ought to set our faces against these horrible 
doctrines which are brought from abroad. I 
cannot see what possible good they are doing to 
the working class, and I do hope the Government 
will before long decide to take a firm stand. This 
waving of the red flag and this singing of the Red 
Flag cannot do any earthly good to the nation. 
I only know of one flag which has done any good 
to this country, and that is the Union Jack 
(applause)—which is good for me, and I hope we 
shall not forget to rub that in. This attempt to 
cripple the nation is neither loyal nor patriotic, 
and I wish the miners could only see and under- 
stand what they are doing in their attempts to 
wreck their own industry. 

Speaking personally, I think it is unfortunate 
the Government did not take earlier steps to try 
and meet the present situation, of which they had 
ample warning. More negotiations ought to have 
been taking place months ago. 

In an article I wrote for one of the papers early 
this year I ventured to call attention to the fact 
that the time was fast approaching when, if the 
two parties, Capital and Labour, could not agree, 
an effort should be made to establish an Industrial 
Council, a body of quite different constitutional 
nature from any yet brought forward or tried. 
This body should be comprised of a comparatively 
small committee of employers and employed, 
elected by the nation, and independent of any 
existing body. To it should be referred all dis- 
putes of the present nature. Meanwhile, no 
stoppage of work should take place on the part 
of the workman or lockout on the part of the 
employers. 

On a small scale the system I advocate was put 
into practice with most admirable results during 
the trouble in the Greater London electric supply 
industry a few months ago. Strike and lockout 
action on either side was averted, as the result of 
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a long conference held at the Ministry of Labour. 
Of the twelve men composing this conference, six 
represented the employers and six the Trade 
Union workers concerned, and there was an inde- 
pendent chairman. 

Finally, if all these various federations of either 
side cannot come to an understanding, that is, 
neither the employers nor the employed seem to be 
able to get together, also if the Government will 
not interfere, why should not each side choose an 
umpire to see if there were not points upon which 
common ground could be reached’ There would 
be no compulsion about the decision of the 
umpires, but surely such a procedure would 
largely help to take away the bitter feeling which 
now exists and is growing still worse. 


Vote of Thanks. 

Mr. A. S. Beecn (Vice-President of the Associa- 
tion), proposing a vote of thanks to Sir Robert 
Hadfield, said there was no finer foundryman in 
Great Britain than Sir Robert Hadfield. The 
calls upon Sir Robert’s time were enormous, and 
speaking on behalf of the Council of the Associa 
tion he wished to savy how they appreciated to 
the full the kindly action of Sir Robert in coming 
to open the Exhibition. Speaking of the Exhibi- 
tion itself he said it was a small but interesting 
one in many ways. In the first place, it was the 
first International Foundry Exhibition held under 
the auspices of the Foundry Trades and Equip- 
ment Supplies Association which was formed about 
18 months ago with the idea ot enabling the 
manufacturers and suppliers of foundry plant and 
equipment to have some sort of control in saying 
when and where foundry exhibitions should be 
held. The Asociation had already served several 
useful purposes, but it did not attempt to control 
prices. One of the useful things which had been 
attained by the formation of the Association, 
however, was that competitors in the trade had 
got to know each other very much better than 
they previously did, and that a much more friendly 
spirit had been introduced into the trade than 
had ever been the case before. 

Mr. H. Winterton (Vice-President), who 
seconded the vote of thanks, said that if only 
some of the ideas suggested by Sir Robert Hadfield 
in his speech could be put into practice, we should 
have a solution of many of the difficulties from 
which the country was suffering at the present 
time. Those responsible for the Exhibition felt 
they were indebted to Sir Robert for having given 
them such a practical illustration of his interest 
in their trade. 

The vote of thanks was carried with acclamation, 

Str Rosert Hapriecp briefly acknowledged the 
vote of thanks and an adjournment was made for 
luncheon. 

Inaugural Luncheon. 

At the inaugural luncheon, over which Mr. 
Faulkner presided, the following were among those 
present:—Sir Robert Hadfield, Mr. A. S. Beech, 
Capt. R. B. Crewdson, Mr. R. Genders, Col. M. K. 
Hezlet, Mr. Barrington Hooper, Sir W. J. Larke, 
Comdr, C. L. Long, Mr. W. R. Long, Dr. H. 
Moore, Mr. J. G. Pearce, Mr. V. E. Pullen, Mr. 
H. G. Sommerfield and Mr. H. Winterton. 

After the loyal toast, 

Stir Wir1i1amM Larke proposed ‘‘ Our Principal 
Guest.’’ He said it would be presumptuous on 
his part to commend such a toast, because their 
principal guest was Sir Robert Hadfield, whose 
name was a household word throughout the metal- 
lurgical world. He well remembered in 1904, as 
a humble member of the Iron and Steel Institute, 
being present when Mr. Andrew Carnegie pre- 
sented Sir Robert Hadfield with the Bessemer 
Medal, the Blue Riband of the British iron 
and steel industry. That was a leng time ago, 
but Sir Robert had attained an emJnence in the 
metallurgical world which merited that very great 
distinction at that time. Since then, his name 
was synonymous with that of steel; he had been 
honoured by every ferro-metallurgical country in 
the world and by all the scientific societies con- 
nected with the industry, therefore it was a privi- 
lege to submit the toast of Sir Robert Hadfield 
as the principal guest on this most important and 
auspicious occasion in the foundry industry. He 
could do nothing by way of commendation of the 
toast, but could only submit it, feeling it a great 
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honour to have had the toast entrusted to him. 
He would like to say, however, that Sir Robert 
Hadfield typifies that very fine class, the British 
industrialist. We, in this country, indulged far 
too much in that very expensive form of vanity, 
self-depreciation, and when he remembered, as he 
did—being privileged to be in a position to observe 
—the efforts of British industry during the war 
period and the efforts of Sir Robert Hadfield’s 
firm, perhaps in particular, to some extent, when 
he remembered the extraordinary achievements of 
that firm—some of which Sir Robert had already 
referred to—he felt nothing but confidence for our 
future if we would only come to our senses and 
remember that aspirations cannot be achieved 
when they come in conflict with ordinary economic 
laws. In submitting the toast, he wished Sir 
Robert a long and happy future in which he might 
he able to add still greater achievements to those 
which he had the honour to see behind him to-day, 

Sir Ropert Haprierp, acknowledging the toast, 
said it had been proposed in far too flattering 
terms, because he was only a humble worker like 
the rest, and was prepared to do his best in his 
day’s work and endeavour to add a little to the 
knowledge of the world. Sometimes there was a 
little tendency to think that we should all the 
time be making startling inventions, but it did 
not fall to the lot of the ordinary man to do this, 
and we could do far more good in the world by 
steady progress in the manner which was exempli- 
fied by the Foundry Exhibition. The longer he 
lived the more he found that it was quiet and 
co-operative work which tells and adds to the 


progress of the world. He did not mean to 
suggest that he did not believe in individualism, 
because he was a very strong individualist. He 


believed that the individual had a better chance 
of making more sure progress than combinations, 
and he was afraid he would always remain of that 
opinion. He did not mean to say that forms of 
association were not very helpful in many lines 
of work, but the great advances of the world 
eventually would come from the individual. We 
had only to look round the world to see many 
examples of this, and there was one name which 
he could not help thinking was an admirable illus- 
tration of individualistic work, namely, Sir Charles 
Parsons. Sir William Larke had referred io the 
terrible crisis through which we are now passing, 
and it was evident that we must appreciate that 
this great crisis is becoming a national reatter. 
He, personally, sincerely wished that those who had 
to conduct the negotiations would think =~ little 
more of the nation and a little less cf the 
particular organisation which they represented 
(hear, hear). They would all have read in the 
papers that morning the excellent speech of Piince 
Henry on the previous day in opening a hospital 
in connection with miners, when he did not forget 
to tell the nation what the poor old miner had 
done. He felt certain that Prince Henry speke 
from his heart, and it was gratifying to find a 
member of the Royal Family taking this interest 
in our national life. We also all knew the interest 
which the Prince of Wales took in this and similar 
matters, and Sir Robert recalled how, on the 
oceasion of the Prince of Wales visiting Sheffield 
21 years ago, they were able to arrange for him 
to cast his own portrait with his own signature 
upon it. He was very glad that those present 
had approved of the few remarks which he himself 
had made at the opening of the Exhibition con- 
cerning the present crisis, because he could not 
help feeling that we have now got past the stage 
of ordinary negotiations in regard to the coal 
industry. The nation had every sympathy for both 
sides, but they did ask the parties to the dispute 
to realise that in quarrelling amongst themselves 
it was not only themselves who were affected, but 
every other member of the nation. In a very short 
time all the big manufacturing firms in the country 
would be at a stand-still, and then where should 
we be. It was a terrible state of things, and these 
complex labour questions certainly seemed to have 
arrived at a point where individuals on either side 
could not settle them. In these circumstances, why 
should there not be set up a separate organisation 
to be known as the ‘‘ Industrial Council”? (hear, 
hear). If that met with the approval of those 
present he hoped they would all talk about it, 
because it was only by this means that it would 
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he possible eventually to bring such an arrange- 
ment about. It might not be feasible, but it 
seemed to him that there were certain complex 
questions involved in these disputes which even 
Parliament could not solve. There was no desire 
to take the power out of the hands of the Govern- 
ment, but he felt that if there were some indepen- 
dent body, consisting of an equal number of repre- 
sentatives of employers and the workers, surely 
such a body ought to be capable of dealing with 
problems such as those provided by the coal 
dispute, and of finding a way out. At the present 
moment an impasse had been reached. Each side 
had practically refused to meet the other, but a 
settlement would have to be reached eventually, 
hecause the nation must go on, and therefore some- 
thing would have to be done in the direction he 
had indicated before very long. 


Trade Unionism and Communism. 


Mr. G. ©. Pierce proposed ‘‘ Success to the 
Exhibition,’’ and in doing so said that the last 
foundry exhibition to take place in London was 
in 1913, and everyone would agree that the period 
had been too long. So far as the present Exhibi- 
tion was concerned, when we considered the cir- 
cumstances under which it was being held, it must 
be agreed that the results were very satisfactory 
becausa it was common knowledge that but ior 
the troubles through which we are passing there 
would have been many more exhibitors. The 
Foundry Trades Equipment and Supplies Associa- 
tion was primarily responsible for the Exhibition, 
and although that Association was a young body 
it was a very powerful one. It made itself felt 
in any way it desired, as he himself had found 
out. (Laughter.) The Association had _ beer 
assisted in organising the Exhibition to some small 
extent by the Institute of British Foundrymen, 
and, in all the circumstances, he felt that the 
best had been done that was possible. Credit was 
also due to Messrs. Bridges for their part in the 
work. There was not much more that he could 
say except to refer to the terrible coal stoppage 
and to agree with Sir Robert Hadfield that it 
is a very complex question. At the same time, 
with all due deference to Sir Robert, he ‘must 
differ from him when he said that the Communists 
were largely the cause of the present trouble. He, 
personally, had many opportunities of studying 
the attitude of the British workman, and he 
maintained that there is nothing which the aver- 
age British trade unionist detests than Com- 
munistic doctrines or a Communist. The trouble 
was that when these people said anything in 
public they received so much advertisement that 
it was assumed they had an influence which is 
really entirely lacking. The Communists were 
really very small indeed in the power they had, 
and if they were not given so much advertisement 
in the Press they could be left to die a natural 
death. If a Communist were put outside any fac- 
tory to sell his wares, it would only be a matter 
of minutes of conversation with the average work- 
men before the Communist would be running 
round the corner. So far as the present troubles 
were concerned, he neither had a solution nor 
could he contemplate one. The worst thing that 
could have happened was that the miners and 
owners should have met this week without coming 
to some agreement, at least for a future meeting. 
The only solution that appeared at all likely to 
be successful was that when they were put into 
that room they should not have been allowed out 
until they had come to a settlement of their dif- 
ferences. (Applause.) 


Some of the Features of the Exhibition. 


The CHarrman, acknowledging the toast, said 
it might be necessary to look round corners to 
find the success of this Exhibition. One point, 
however, was that we might have to contemplate 
some of the foundries being closed down for a 
short while on account of the coal strike, and that 
would give an opportunity to foundry managers, 
foremen, and others to spend a longer time at the 
Exhibition than they otherwise would have found 
possible. There were hopes, nevertheless, of the 
success of the Exhibition in other directions. No 
fewer than 1,000 foreign foundrymen had asked 
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for a copy of the Official Catalogue to be sent to 
them, and from that it was to be hoped that the 
exhibitors would receive inquiries, which was as 
far as any exhibition could go. An exhibition of 
this character could not sell goods; it could only 
originate inquiries, and it was up to the exhibi- 
tors to get rid of their goods subsequently, it was 
to be hoped, at good prices. Another factor was 
that invitations had been issued to overseas guests. 
and some hundred or more would be coming over 
probably in time for the Conference. They were 
to be entertained at a banquet. For the first 
time since the war, also, we should have as guests 
some Germans. ‘The Stand, for which he was 
responsible, and which at the moment was empty 
—(laughter)—-was to contain exhibits kindly lent 
by the Foundry Owners’ Association of Germany, 
who had had at another exhibition in Diisseldorf, 
a large number of technical exhibits which any- 
body could see were the result of intense thought 
and consideration on the part of a number of 
enthusiastic individuals for a number of years. 
The organisers of the present Exhibition had 
been successful in persuading the Foundry Owners’ 
Association of Germany to send over the cream of 
these exhibits. Incidentally, he would like to 
mention that there were included in these exhibits 
designs of something like 160 German foundries, 
and he wondered if we could get 160 British 
foundry owners to send along the designs of 
their foundries. There were also a number 
of diagrams which showed the right and the wrong 
way of doing things from the German point of 
view, and although some of our own experts might 
not agree, we could, nevertheless, all study these 
exhibits beneficially. There was another aspect 
of the Exhibition which had achieved some 
measure of success. The Association, over which 
he had the honour to preside, was originated with 
the idea of running an exhibition when and where 
the industry wanted one. At one time there was 
some measure of opposition—perhaps he might call 
it non-co-operation—from the Machine Tool 
Trades Association, but he was happy to say that 
this had been overcome, and the members of 
the Machine Tool Trades Association were 
to be allowed to exhibit at the present 
Exhibition, and also future ones. Whilst 
it was difficult to feel particularly optimistic 
in present times, there were signs that business 
must go forward. We could not stand still, and 
he hoped that all the exhibitors would have a 
really good time and be able to show a good order 
hook when the Exhibition had closed. Mr. Faulk- 
ner concluded by saying that he had just received 
an intimation that the German exhibits had 
arrived at the Exhibition. 

The final toast was ‘‘ The Chairman,’’ proposed 
by Mr. J. G. Pearce, who made an amusing 
speech in which he called attention to the fact 
that whereas most editors of trade journals were 
of a retiring disposition and were rarely, if ever, 
seen, not so Mr. Faulkner, who was more closely 
associated with the activities of the trade than 
the editor of any trade journal he himself knew. 
Not only was he editor of THe Founpry Trapr 
JourNAL, but he had been chairman of the London 
Section of the Institute of British Foundrymen, 
and, not content with that, he had accepted the 
office of senior vice-president of the parent body, 
and at the Conference next week he would be 
inducted into the higher office of president. In 
addition to that, Mr. Faulkner was chairman of 
the Foundry Trades Equipment and Supply Asso- 
ciation, which was running this Exhibition. He 
knew of no industry in which the relations between 
an editor of a trade journal and the particular 
trade were so close, and it was therefore with 
the greatest pleasure that he presented the toast 
of the Chairman, and expressed the hope that 
these relations would become not weaker but 
stronger. During the next twelve months the 
Chairman of the Association would have a hard 
task, and everybody wished Mr. Faulkner all 
success in the enterprises in which he was taking 
part, 


The CHarrMan briefly responded, and said that 
he had been connected with the foundry industry 
all his industrial life, and anything he had done 
in the past was but a prelude to what he hoped 
to do in the future, 
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Refractories in the Foundry.* 





By H. V. Grundy and A. Phillips. 


—_—_ 


(Continued from page 391.) 


The experience of the authors when using a blacking containing a less percentage of Mg, the 
wet blacking containing a high percentage of other conditions remaining the same. 
soapstone is to find slag spots containing gas Table VI shows various tests carried out on 
holes on the face of the casting. From this it different plumbagos, etc. From a study of this 


TABLE VI. 













































































Test I. | Test II. | Test II. Test IV. | Test V. 
| Sample shaken with 
Sample fused | acetone. Pure Physical properties. | Analysis, 
with caustic | graphite leaves the 
soda. Pure |About 0.05) acetone colourless. ed ie 
graphite | grms. | Coke remains sus- } 
should re- |sprinkled on} pended for a long | Fixed 
Sample. | main unaf- | surface of | time and makes the carbon. 
fected but jwater. Good} acetone — greyish. 
some insol-| graphite Anthracite separ- ’ 73 ashe 
uble matter Ishould float} ates out sm Texture.| Form. Colour. - Ash. Volatile 
- ; : gr. matter. 
can also re- | for say 10- | quickly and gives a 
main unaf- | 15 mins. |faint brown colora- 
fected. | tion. Soft coal gives 
la deep brown colour. 
Plumbago | 72.2 per cent.| All floated | The powder settled |Softand| Small | Grey black| 1.83 | 20.15 | 3.15 | 76.7 
No. 4. unaffected. quickly leaving the | smooth. | flakes. lwith lustre. 
acetone slightly | 
cloudy. | 
Plumbago 55.0 | = an - Very black] 1.73 | 36.55 | 3.75 59.7 
No. 5. lgrey with 
} | lustre. 
Plumbago 44,2 Some sank = a a | = 1.58 |49.2 6.65 44.15 
No. 6. | slowly after 
| 5-10 mins. | 
Blacking 45.6 | Some sank | The powder settled | Very Powder.| Black. 1.65 | 42.9 9.8 47.3 
No. 7. |immediately| very slowly leaving | hard. | 
and about | the acetone tinged | 
| 30 per cent. dark grey. 
| settled 
| | finally. | 
Blacking | 52.8 Some sank | The powder settled | Soft and| Small Dark 1.81 | 37.1 4.45 58.45 
No. 8. slowly. | rather quickly leav- | smooth. | flakes. grey. 
| | ing the acetone 
| slightly tinge d with 
grey. 
Sterlino 30.7 | All floated. The powder settled | Harsh. | Small Grey 1.57 | 59.35 | 4.10 36.55 
No. 9. | | | rather quickly leav- flakes. | 
| | ing the acetone | 
| slightly .inged with 
| } grey. | 
Sterlino | 68.0 Ps | Powder settled aa - P 1.63 | 60.0 1.9 33.1 
No, 10. | fairly quickly leav- | | } 
| ing the acetone | 
cloudy. | | 
Charccal 700 | A fairly Powder remained | = Powder.| Black. 2.10 | 13.95 11.72 74.33 
No. 11. | large pro- | suspended fer some | 
| | portion had | time. Acetone dark | | | | } | 
jsettled after grey in colour. 
| 2 hours. | } | | | | | | 
Charcoal 66.3 an | RE — ns |9 9] | 14.6 | 11.55 | 73.85 
No. 12. | ' | | | | aa 
would appear that any detached blacking of this table the materials used in the various samples 
nature mixed with sand forms a fusible slag, and can be ascertained, 4 
the holes are formed by the steam generated by From the analyses in Table VII, No. 1 is 
the expulsion of the combined water from the undoubtedly the best and gave the best results in 
TaBsieE VII. Plumbaqos. 
Analysis. | No. 1. No, 2. No. 3. 
Fixed carbon .. ae oe ih ae wee 92.86 per cent. | 59.58 per cent. 63.65 per cent. 
Volatile matter a a a Ae a) 1.34 | 5.34 sa 3.10 
Ash es a3 a - ~ on 5.8 | 35.08 33.25 
Analysis of the Ash :- | 
SiO, i oe | 72.77 per cent. 47.08 per cent. | 60.74 per cent. 
SO, al za a. - on - 0.48 in | 0.41 } 0.44 
POs ha ai me es se oe 0.93 Be 0.41 | 0.49 - 
Fe,O ia e% ea © oe ee 4.46 | 14.95 16.80 BS 
Al,Os a vi oa < 5 16.81 30.94 15.21 zi 
CaO } 1.40 | 0.18 1.28 
MgO a re re) a : 147, 
Calculated melting point of Ash ae ps i: | 1300 deg. C. | 1450 deg. C. 1100 deg. C. 
Figure of merit | 1220 940 ' 733 
soapstone, Whether or not this assumption be the foundry. No. 2, with 2 per cent. more ash, 
correct the trouble was eliminated by the use of a gave less trouble in the foundry than No. 3, pro- 


bably due to a higher melting point of its ash. 
“rom the analyses of the ash one can calculate 

*A Paper read before the Lancashire Branch of the , 7? roximate . ‘ting ints on a_ basis 

Institute of British Foundrymen, Mr. 8. G. Smith presiding. the approximate me ting points upon a § 
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suggested by Prost. By this means the following 
temperatures were obtained: —No. 1, 1300; No. 2, 
1450; and No. 3, 1100 deg. ¢ From these figures 
it would appear that No. 2 with a melting point 
of 1450 deg. C. is the best of the three. One 
must take into consideration, however, that the 
ash content is only 5.8 per cent. in the sample 
No. 1 (1300 deg. C.) while in No. 2 (1450 deg. C.) 
it is 35.08 per cent. and in No. 3 (1100 deg. C.) 


Taste VITI. 


iron-coke-lime charge, require, in addition to 
considerable mechanical strength, a material which 
in its chemical composition offers resistance to 
the decomposing action. To the foundryman the 
special requirements of a refractory cupola lining 
is ‘‘ the longest possible life.’’ Acid linings are 
chiefly used for the cupola, although attempts 
have been made to use basic linings, but with 
unsatisfactory results. 


Firebricks. 




















Analysis. | Stourbridge. South Wales. Scottish. | South Staffs. | South Staffs. 

- | | A 
Si0, na F bi ou oe 59.46 59.10 57.34 52.36 69.74 
Al,0,.Si0, | 34.39 33.17 37.4] | 41.20 24.38 
Fe,O se ‘a ee _ 3.65 4.43 3.59 3.36 2.56 
CaO si i ne 0.90 0.66 0.60 0.76 0.70 
MgO oe as i me i 0.80 0.91 0.21 0.83 0.63 
Loss on ignition i k we 0.26 0.26 0.30 0.56 0.76 
Alkali (Diff). .. Ps ea ia 0.54 1.47 0.55 1.73 1.42 
Refractory Tests :— 

Average 3 Seger cones a ai 29 30 30 27 33 

Temperature Cent. ta ies wal 1650 1670 |} 1670 1610 1730 





it is 33.25 per cent.; in order to obtain a better 
comparison, therefore, it is necessary to take into 
account both carbon content of the plumbago and 
fusing temperatures of the ash. 

If a figure of merit is employed consisting of 
the product of these two the results are as 
follows:—No. 1, 1300 x 94.2 = 1220; No. 2, 
1450 x 64.9 940; and No. 3, 1100 x 66.7 = 733 


TABLE IX. 


Without going into the characteristics of the 
basic, neutral and acid materials such as 
magnesite, dolomite, zirkite, alundum or car- 
borundum, chromite, zircon, carbon, fireclay, 
silica and ganister, etc., it can be safely said that 
fireclay bricks for lining purposes give the best 
satisfaction. They are less expensive, easy to 
instal, and require less care in handling than any 


Cupola Slags. 











Chemical Analysis 6. : ape 
— Blast pressure. |Erosion of lining. 
SiO, | Al,0, | Feo. MnO. Cad. 
No. | - ..| 45.0 | 5.0 10.6 3.3 35.7 Low .. — ..| Small. 
No. 2 iia oP 48.0 5.3 13.0 4.5 29.0 Medium .-| Medium 
No. 3 a ‘ 53.3 | 6.0 17.0 6.0 17.8 High .. .-| High. 
which correspond to the results obtained in other refractory material. For patching and 


practice. ‘ 
Refractories for the Cupola. 

In discussing the subject of refractories used 
for cupolas it will be well to bear in mind that 
the materials used for the lining and patching of 
a cupola have been and are still unsatisfactory. 
Two different methods of refractory lining are 


repairs, ganister is the material commonly used, 
but this material, in the majority of cases is 
carelessly prepared and applied. Ganister should 
be prepared 24 hours before use, and the proper 
consistency is reached when sufficient water has 
heen added to cause the ganister to form a ball 
that does not fall apart in the hand. Before 











used for cupolas. (1) Lining with radial fire- applying, it is best to remove all the slag from 
TasBie X.—Slagq Penetration. 
Test Block Coating Time at P 
No. Material. material. 1500 deg. ( Depth of penetration, ete. 
8. Scottish xs - | hour Lin. hom filled with slag. 
9. | Silica brick - D ss lin. soaked right through. 
10. Ganister os ae oe. os (cracked). 
il. Scottish a Ganister 2. + in. soaked coating and block (cracked). 
12. ™ .-| Fireclay50 per cent. and i ,, sin. through coating and into block slightly. 
sea sand 50 per cent. 
13. - ae No. 1 cement 1},, 1/32in. very slightly attacked coating. 
14. me ~~ No. 2 cement Be as 4 in. coating and block (small cracks). 
15 a xs No. 3 cement iS es Coating penetrated right through 3/16in. no penetration 
into block. 
16. ee ~- No. 4 cement Ee os fin. coating and block. 
7. - ee No. 5 cement - 1 in. right through coating and block. 














Coating Mixtures. 





~~ Mate rial, C ‘omposition. 





Remarks. 





F ireclay and sea sand 


[ 
| 
| 50: 50 

No, | cement a1 


66 per cent. alundum powde r 
34 ie lime 
7 


{ } 
L 
|f 75 re alundum powder 
"1.25 i lime 
fe *” alundum powder f 
,. 


No. 2 cement 


No. 3 cement ; 
, ‘ 50 a lime 


66 ms alundum powder 
asbestos powder 

| f 66 is alumdum powder 
| \ 34 “ asbestos flour 


No. 4 cement 


No. 5 cement 


Small cracks when dried. Soaks. 


Appears to fuse, adheres to block. 


Adheres well to the block, appears to be a good cement. 
Cracks on drying. 


| 
} 
| 
| Cracks on drying. 
| 
Cracks on drying, coating peels off block. 





bricks, and (2) ramming with a refractory tamped 
material, either by hand or by compressed air. 
The question as to which is the more suitable and 
economical depends on local conditions and 
quality of material used before a_ conclusive 
opinion can be expressed. 

It is an invariable principle in ceramics that 
basic corrosion should be met with basic bricks, 
and acid corrosion with acid bricks. The 
chemical actions that occur when melting an 


the lining face and wash the old surface over with 
slurry of the s same material as is being used; this 
helps the ganister to adhere to the wall. Patch- 
ing a cupola with wet ganister just thrown on the 
wall is a bad practice. It is realised that when 
using these materials there is a considerable 
expense for repairs and stoppages, and any 
information on this subject is greatly appreciated 
by foundrymen. 

Although there is not a wide variation in these 
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analyses it was found that No. 3 (Table VIII) 
gave the most satisfactory results over a twelve 
months’ test. The chief difference between clay 
firebricks does not lie in the clays used or the 
analyses of the bricks. Grinding and mixing 
operations to ensure uniform and _ suitable 
material, the burning and finishing temperatures 
reached in manufacture, accuracy in the shape 
and size of the finished brick, absence of cracks 
and fissures and, when broken, absence of cavities, 
are the chief points which help to form a suitable 
and reliable brick. 
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Lining Corrosion. 


With regard to the action of slag on the fur- 
nace lining, the authors have observed that thinly 
fluid lime slags do not attack the cupola lining 
to the same extent as semi-fluid and more 
viscous slags do. The nature and chemical com- 
position of the furnace lining appears to be of 
great importance to the conditions of the slag, 
and it is fully realised that it is the slagging and 
not the resistance to heat of the lining material 
that governs the life of the lining. In consider- 














Scotcu Brick. 



































Fie. 10.—ScotcuH anp GANISTER. 




















Fic. 12.—Scotcu anp No. 1 CEMENT. 











Fic. 13.—Scotcu anp No. 2 Cement. 











Fig. 14.—Scotcu anp No. 4 Cement. 














Fig. 11.—Scorcn witn Firectay anp SEA SaAnp. 





Fic. 15.—Scotcu anp No. 5 CEMENT. 





Every foundryman knows that when lining a 
cupola it is more desirable to use blocks specially 
made for the purpose than the ordinary shaped 
fire brick, but the authors wish to point out here 
that many would be greatly surprised if they 
tested six of the blocks at present in their stocks 
for uniformity and accuracy of shape. When 
forming a circle with cupola blocks as commonly 
supplied it is practically impossible to avoid a 
number of wide joints, these, together with sur- 
face cracks on the face of the bricks, are the 
starting points for slag penetration, which appears 
to be the greatest difficulty thet has to be over- 
come to obtain a satisfactory lining. 











ing the action inside the cupola the sulphur in 
the coke burns in an excess of air to sulphur 
dioxide (SO,) in front of the tuveres. This gas 
decomposes and forms ferrous-sulphide and 
ferrous-oxide where the iron has a bright red 
glow, both of these constituents can be absorbed 
by the hot metal. 

In tests carried out on electric and other fur- 
naces with acid linings for steel manufacture, it 
is a well known fact that desulphurising agents 
will not act satisfactorily if free silicic acid is 
present, i.e., uncombined with the clay. The pur- 
pose of a basic slag is to combine with SiO, and 
to become silicates with absorbed ferrous and 
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manganous oxide. The writers have not been able 
to carry out sufficient tests to satisfy themselves 
that lime combines with any free silicic acid in 
the lining material, which would allow more 
sulphur to enter the metal and also hasten the 
decomposition of the lining. A brick, after the 
burning process in the kiln, contains practically 
all of the silicic acids combined in the clay. 
Whether free silicic acid in a lining is detrimental 
or not is a matter that is suggested for further 
research, the fact is however borne out that 
bricks containing a fair percentage of grog have 
a longer life than a pure clay brick. It can be 
said then, that a cupola slag is a product of the 
transformation occurring in the cupola and con- 
sists of silicates of lime, manganous and ferrous 
oxides, alumina and dissolved free silica. 

A good index to the possibility of lining 
erosion is the slag composition. This is borne 
out by the analyses of slags from tests carried 
out with varying blast pressures, other conditions 
in the cupola remaining constant. From 
Table TX it will be seen that No. 1 slag shows the 
least lining erosion, but unfortunately the melt- 
ing rate of the metal in the cupola is too slow for 
economical operation. No. 2, with a blast pres- 
sure of 9 ozs. and a volume of air of 2,460 cub. ft. 
per min. for a 37-in. cupola appears to be the 
most satisfactory. 


Refractory Coatings. 

The technical literature of the past few years 
has made reference to the use of thin coatings of 
high refractory materials on lower refractory 
materials. Invariably the latter have the better 
bond, and are used in everyday practice. Some 
materials used for this purpose would appear to 
be technically useless, but the reactions which 
occur on the lining face of a cupola and the face 
of a mould can, in the majority of cases, only be 


assumed. Criticism of any experiments to 
increase the life of these faces should therefore 
be guarded. The authors appreciate the fact 


that it would be futile to put coatings on refrac- 
tory material when the co-efficient of expansion 
or the shrinkage of the two materials varies 
materially, the authors also realise that in some 
cases a laboratory experiment which is the neces- 
sary guide, differs materially when adopted in the 
foundry. Any coating, if it is to be a com- 
mercial proposition, must improve density and the 
mechanical strength of the surface and thus pro- 
tect the lining, against abrasion, the cutting 
action of the flames and against penetration by 
slag. Tests have been made with a view to pro- 
ducing a satisfactory coating material for cupola 
linings. 

Experiments were made with a slag of No. 2 
composition plus 0.5 per cent. sulphur laid in 
hollows cut in firebricks. some of which have heen 
thinly covered with different refractory cements. 
The photographs show the depth of slag penetra- 
tion. (Figs. 8 to 15.) 

Table X gives a tabulated result of the slag 
penetration tests, together with the composition 
of the refractory cements used in the experiments. 
Comparing No. 8 with No. 9, it will be seen that 
a cupola slag penetrated a_ silica brick very 
rapidly. No. 12 was coated with No. 1 cement 
consisting of 66 per cent. alundum powder and 
34 per cent. lime, which appears to be a good 
refractory cement. This was horne out in prac- 
tice, a thin coating of this cement on the face 
of the cupola gave satisfactory results, especially 
when used over the brick joints of a_ relined 
cupola 

The authors wish to thank the Metropolitan- 
Vickers Electrical Company, Limited, Trafford 
Park, Manchester, for permission to give the 
paper. 





Aw order for a complete new plant for the manu 
facture of weldless steel tubes has been secured bv 


the Wellman Seaver Rolling Mill Comnany, Limited, 
which is a subsidiary company to the Wellman, Smith, 
Owen Engineering Corporation. Limited. The value 


of this contract approaches £100.000, and the whole 
of the plant will be made in the firm’s works at 
Darlaston. Staffordshire. which have been speciallv 
equipped for the manufacture of all kinds of steel- 
works machinery. The thorough modernisation of the 
Darlaston Works has enabled the firm to successfully 
compete with Continenta! engineers. 
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Direct Steel Manufacture. 





Progress in Sweden. 

The Flodin Process.—According to the 
‘‘ Svenska Bruk,’’? good results have attended the 
continuation of the experiments at the Hagfors 
Ironworks, Sweden, with the object of obtaining 
malleable iron and steel direct from the iron ore 
by what is known as the Flodin process. It will 
be recalled that, after preliminary trials carried 
out at the Electro-Chemical Section of the Royal 
Technical High School at Stockholm, it was 
decided to test the process thoroughly on an 
industrial scale at Hagtors Works, and the results 
of operations carried out there were described by 
Mr. Henning Flodin in a Paper read before the 
Iron and Steel Institute at its Autumn Meeting 
at Birmingham last year (see JournaLt, Septem- 
ber 17, 1925, issue). During this experimental 
stage an electric furnace working with 200 effec- 
tive kw. was used, and one of the most difficult 
problems to be solved has been the construction 
of a large smelting furnace capable of withstand- 
ing the requisite smelting temperature. This is 
claimed to have been done, with the result that 
large-scale production has now become a possi- 
bility. A further problem was the sulphur con- 
tent of the steel, which in the earlier experiments 
was found to be too high. It is reported that 
with the improved arrangements at Hagfors this 
defect has been remedied, 

With regard to the exploitation of the process, 
it is stated that negotiations have been in pro- 
gress with the U.S. Steel Corporation, who have 
displayed considerable interest in the experi- 
ments. It is also understood that financial back- 
ing has been guaranteed from this country on the 
attainment of positive results. The Swedish Iron 
and Steel Institute has granted 25,000 kr. (about 
£1,400) towards the cost of the experiments, 
while the Uddeholm Co. has also placed its 
resources at the inventor’s disposal, 

The Wiberg Method.—A further process with 
the same object in view is being experimented 
upon at Sandviken. It is known as the 
‘* Wiberg’’ process, after its inventor, Mr, M. 
Wiberg, and has also received the moral and 
material support of the Swedish Institute. In 
this process iron sponge is first produced from 
the lump iron ore, which is then smelted in an 
electric furnace. An advantage claimed for the 
process is the use of wood refuse for the produc- 
tion of reducing gases in an electric gas generator 
without the necessity of first turning the refuse 
into charcoal. Kiruna iron ore has_ proved 
specially useful in connection with this process, 
and excellent results are said to have been 
obtained. Arrangements for large-scale produc- 
tion are in progress at Sandviken, 

The Emil Edwin Method.—Yet another direct 
process has recently been the subject of experi- 
ment in Norway. lts inventor is Mr. Emil 
Edwin, formerly connected with the Badische 
Anilin-und Soda, A.G. By this method the iron 
ore is reduced by means of gases in a rotating 
furnace. The gases are regenerated in a special 
plant. The process is not a ‘“‘smelting’’ one in 
the ordinary meaning of the term, but the ore is 
disintegrated into dust as a result cf the rapid 
heating, and the iron oxide particles are reduced 
at.a comparatively low temperature. An elec- 
tric ore separator is used for separating the 
iron dust, which is then briquetted. The electric 
power consumption is calculated at 2,000 kw.-hrs. 
per ton of iron. It is claimed that in this pro- 
cess it is possible to use low-quality sulphurous 
ore, as the sulphur and phosphorus is absorbed 
by the gas and does not pass into the iron. 








Tue Founpry, Marhamchurch, comprising foundry 
buildings and manager’s house, with garden, was sold 
by public auction at Holsworthy, as a going concern, 
to Mr. A. Gliddon, of Chilsworthy, the purchase price 
be ing £600. 

Messrs. GrorGe GREEN & Company, foundry engin- 
eers and contractors, of Keighley, have purchased 
from Mr. J. Pickles, Victoria Works, Bradford, the 
goodwill (including patterns and drawings) of the 
complete range of moulding machines ‘made under the 
‘** Pickles Patents,’’ and intend to carry on the manu 
facture of these machines at Keighley. 
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The Practical Utilisation of Apparatus for Measur- 
ing the Permeability and Cohesion of Moulding 


Sands.” 





By R. Lemoine, Paris. 





[French Exchange Paper.] 


INTRODUCTION. 


Although no precise information is available 
as to the intimate constitution of moulding sands 
and their behaviour in service, the experiments 
made in recent years have resulted in the design 
of apparatus for measuring the gas-permeability 
and cohesion at ordinary temperature with any 
given percentage of humidity. 

In the present state of our knowledge of these 
sands, the methods outlined by the “ Committee 
for Testing Sands” of the American Foundry- 
men’s Association must be regarded as most 
nearly approaching the object in view. This does 
not, of course, inyply that the principles adopted 
in these tests are the only ones capable of being 
applied to the measurement of certain complex 
properties of sands, because it would be quite pos- 
sible to evolve other methods and devices for the 
purpose; but as a choice has to be made and the 
methods referred to above have the advantage of 
having been widely used for some time, and the 
results have been found to be sufficiently accurate 
and inter-comparable, at least where the necessary 
precautions are taken, it is the methods of the 
A.F.A. that have been considered in the present 
paper. 

As stated above, these methods enable the per- 
meability and cohesion at ordinary temperatures 
to be measured, while, actually, what it is neces- 
sary to know is the value of these properties at 
high temperatures, or, at least, those properties 
that have a direct bearing on foundry conditions. 
Nevertheless, a knowledge of the properties at 
ordinary temperature is of great interest to the 
foundryman, especially if applied in accordance 
with specific directions. It is the object of this 
Paper to explain broadly what the rules are. 

The questions to be settled in foundries in con- 
nection with moulding sands fall into the 
following three categories:—(1) The careful selec- 
tion of the mixtures intended for use for a 
specific purpose, both as regards their composition 
and the method of preparation; (2) a proper 
method or methods for checking the uniformity of 
the raw materials used in the preparation of the 
mixtures; and (3) a proper method or methods 
of checking the mixtures prepared, with a view 
to securing the regularity of the operations they 
have undergone, and constancy of properties. 


1.—Control of the Mixtures. 


Composition.—To enable the mixtures to be 
prepared quickly, considerable knowledge of the 
raw materials themselves is necessary. Experi- 
ence of this kind is difficult to acquire, and in 
addition to its immediate interest, it ought to be 
sufficiently comprehensive, enabling subsequent 
problems to be tackled, especially those coming 
into the second category above mentioned. 

It is common knowledge that the action of the 
metal at high temperature, or at any rate the 
action on the surface layers of moulds, generally 
consists of a drying or baking of the bond and 
fragmentation, more or less pronounced, of the 
grains. Sand, when it has been acted upon in 
this wav, loses its cohesion and _ permeability, 
owing to the loss of some of the bonding con- 
stituents and the increased percentage of fine 
particles. 

One of the functions of new sand which is 
added to old sand in order to form a mixture, 
consists in supplying to the whole, grains which 
aerate it, and fresh bonding material which, 
after being suitably prepared, restores permea- 
bility and cohesion to sufficiently high values. 

It will thus be seen that, for a given type 
of output, a sort of balance must be established 





*A Paper read before the Annual Convention of the 
Institute of British Foundrymen. 





by means of which the composition of the mixture 
(proportion of new sand to old) and the prepara- 
tion maintain at a constant the permeability and 
cohesion of the mixture during subsequent 
operations, 

Obviously, the very existence of this balance 
depends upon the fresh sand available and the 
branch of foundry work involved. It may, how- 
ever, be impossible to ensure this, especially if 
very complex properties are involved dependent 
on the intimate nature of the sands used and 
which are impossible of investigation in regard 
to such points as refractoriness, its effect on the 
skin of the castings and abrasion by the metal, 
etc. 

Ii one examines what takes place in practice, 
it will be seen that it is quite possible to proceed 
by comparison and start from a basis that has 
heen experimentally established. Sand control 
therefore amounts to adapting the composition of 
the mixtures and their preparation, or, in a word, 
to the sole determination of the equilibrium 
factors outlined. This should certainly be carried 
out in many foundries, even in those which insist 
that they are satisfied with their moulding sands, 
hut which, periodically and because wasters 
increase, reject a portion of their old sands to be 
distributed in new material. 

This general control is simple to achieve: it 
amounts to assuring constancy of permeability 
and cohesion, by controlling the composition of 
the mixture, or its preparation, as will be shown 
further on. The properties are, of course, 
measured with the aid of certain apparatus. 

The question is more difficult where a new pro- 
duct has to be tested. It is not usual to start 
entirely with new sand and allow it to age in 
service, but this would certainly be the best way 
of following the evolution of the properties of the 
sand, and of the efficiency with which it was 
prepdred—in a word, of studying the factors that 
go to make up ‘‘ balance.’’ 

It would be extremely interesting and would 
reduce experimental work if it were possible to 
compare simultaneously a new material with those 
which are being used already and whose practical 
properties were, of course, known. Foundrymen 
are unable at present to measure directly all the 
factors that control the behaviour of sands in 
service; the chemical, mechanical and_ other 
special methods of analysis and tests are still 
insufficient, probably due to the part played by 
the intimate constitution, nor can these methods 
enable one to compare two sands in a practical 
way. It is possible, however, that the variation 
of certain measurable properties under the 
influence of a known factor forms a valuable 
guide. Moreover, one may conceivably do with- 
out the individual knowledge of all these elements 
of the intimate constitution and content oneself, 
for practical purposes, merely with the effects of 
their variation under definite conditions. 

Among the discoveries made, there are one or 
two special features of interest, e.g.:— 

(1) When investigating the variations in _per- 
meability and cohesion of a number of sands in 
terms of humidity, it is found that the resultant 
curves plotted are of different shape. In many 
cases, working with, say, from 4 to 10 per cent. 
of water, each of the properties passes through 
a maximum. In rarer cases, the maximum is only 
reached for higher percentages, and, for the 
cohesion in particular, it may only be attained 
at towards 15 and even 20 per cent. 

The slope of the curves and the position of 
their maxima are points of importance. As 
regards the shape, the branches may be at a 
greater or lesser distance from the horizontal, 
which means that the permeability and cohesion 
of the corresponding sands are mores or less 
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sensitive to humidity. As regards the maxima 
of the curves, three cases may arise: the permea- 
bility and cohesion are the same with the same 
percentage of water; or the permeability is 
reached with a lower or a higher percentage of 
water than that of the cohesion. 

All these characteristics unite in the effect to 
produce factors that cannot be distinguished 
individually, such as quality, plasticity, capacity 
to absorb bond, its distribution in relation to the 
grains, the behaviour of small particles which do 
not play the part,of an active bond. 

The very few experiments that have been 
carried out on these points furnish an insight 
into the practical interest which may be expected 
from the minute study and comparison of one 
sand with another in these respects. An example 
of this will be given later on. 

(2) Simple and studied use of the American 
device for moulding the permeability test speci- 
men shows that all sands do not behave alike 
when rammed. The reduction of volume they 
undergo under the same stress is variable. They 
attain, more or less rapidly, a maximum compact- 
ness, after which the blows of the rammer do not 
appreciably reduce their volume. Again, for the 
same humidity and the same ramming stress, the 
hardness, measured by means of the ball device 
designed by Mr. E. Ronceray, is just as variable 
as the permeability. 

Here again the size of grains, their shape and 
all the properties of the bond intervene. 

(3) By applying the hardness test indicated by 
Mr. Dietert,* supplemented by curves showing 
the variation of the permeability and cohesion 
after heating, in terms of moisture content, and 
comparing these results with those found before 
heating, information of a highly practical nature 
may be obtained. 

There is hardly any need to dilate upon the 
measurements that might be thought out for com- 
paring the behaviour of sands in service with pro- 
perties that could be investigated before using the 
sands, with a view to comparing the materials 
against each other. 

In each special case the experiments most likely 
to be useful should be taken, bearing in mind 
that those in which the moisture is the variable 
factor are often best, in view of the part played 
by moisture. 

Generally speaking, the methods only involve 
measurements, in the cold state, of the permea- 
bility and cohesion. Sometimes special experi- 
ments are made when elaborating moulding sands, 
especially in the case of sand for steel foundries, 
where the refractory properties, with their com- 
plexities, play a part. 

Although the author has had occasion to make 
a few tests covering these questions, it would be 
clearly beyond the scope of this paper to outline 
them, and a single example will be given later 
of what is possible. 

Of the two parts which go to make up a mould- 
ing sand, viz., the grains and the bond, the 
former is generally sufficiently refractory for steel 
foundry purposes; but this is not the case with 
the latter, the function of which may be extremely 
variable. A sand cannot he considered as a 
homogeneous substance in respect to its refrac- 
toriness, and while it is true that, most of the 
time, the two parts cannot be regarded as behav- 
ing in distinct ways at high temperature, a 
certain measure of independence does exist. The 
bond, in particular, undergoes attrition (grésage) 
and in certain cases assumes a consistency such 
as to strengthen cohesion without altering the 
permeability, or, conversely, it ruins cohesion and 
permeability at high temperatures. 

In a problem of this kind, where a lack of per- 
meability or cohesion in the hot state was 
exhibited by special defects in the castings, the 
following experiment was made :— 

Permeability test samples were prepared and 
heated to different temperatures by a method that 
had been thought out beforehand with a view to 
preventing the breakdown of the cylinders. The 
permeabilities were then measured in the cold 
state, as it must be remembered that the con- 
stitution at high temperature must be maintained 
on cooling. In practice, there is merely a differ- 
ence in the volume of the gases to be removed, 





* “Commercial Application of Moulding Sand Testing.” Trans. 
A.F.A., Vol. xxxii, Part IT. 
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this volume being a function of the temperature, 
and although it was impossible to do this, the 
difference in question could be calculated and 
taken account of, and this would, of course, still 
further accentuate the alterations found. The 
figures found are plotted in Fig. 1, which exhibits 
a very appreciable diminution in permeability at 
a certain moment, and, reaching a minimum 
towards 1,150 deg. C., afterwards increases. 
With a view to linking up these results with the 
behaviour of the bond, the sand was investigated 
separately after washing. This investigation 
showed that the part AB of the curve gives the 
attrition (grésage) of the bond, this phenomenon 
heing accompanied by considerable expansion of 
the material, terminating in its melting and 
gradual contraction from about 1,160 deg. C. 

It may be mentioned, incidentally, that this 
action of the bond on the properties of sand at 
high temperatures does not only depend upon its 
nature and refractory properties, but also 
apparently to a considerable extent on its dis- 
tribution and adherence to the surface of the 
grains. What is termed the “fixed bhond’”’ 
apparently plays an important part in this con- 
nection. 

For a given product, at all events, the higher 
the properties in the cold state, i.e., the more 
perfect the distribution of the elements, the 
better the properties at high temperature. 

This is perfectly logical if it is borne in mind 
that the action of the bond is always expressed 
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by the same diminution in the properties in what- 
ever way it may be distributed. In the light of 
initial experiments made in this matter this hypo- 
thesis seems superfluous, the better the bond is 
distributed around the grains, the less its ten- 
dency to act separately at high temperature to 
produce the deleterious effects mentioned. 


Preparation. 

Assuming the existence of old and fresh sand, 
the preparation of the mixtures consists in dis- 
tributing as uniformly as possible around the 
grains the bond and the small particles that 
adversely affect permeability and which cannot 
be eliminated. This operation is generally fol- 
lowed by a separation of the grains that have 
been covered in this way, this action being pro- 
duced by means of the disintegrator. 

It is well known that by properly preparing a 
mixture, its permeability and cohesion when cold, 
and also when hot, are augmented. The proper 
control is just as important, therefore, as the 
composition, and it may easily be carried out by 
means of apparatus for measuring these proper- 
ties. In a given foundry the machines available 
in the sand shop are generally pretty much the 
same, and attention should therefore be directed 
particularly to the method of preparation. 

In practice there are two processes for getting 
the distribution of the bond and the sand grains: 
the first consists in thoroughly mixing the old 
sand and the new in the dry state, and then 
wetting the mixture; the other consists in wetting 
the mixture first and then subjecting it to mull- 
ing in order to get the desired distribution. 

The first advantage of permeability and cohe- 
sion tests is to show that, in the majority of 
cases, the second of the two above methods is 
preferable to the first for natural sands. The 
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reasons for this are pretty simple, but the fol- 
lowing are a few of them:— 

(1) Except in special cases, it is undesirable to 
crush the grains, because, as mills are generally 
used, this fragmentation is considerable when 
working in the dry. 

(2) If it be desired to distribute the bond in 
the form of a layer around the grains, then the 
bond must be plastic, i.e., moist, because if dry, 
merely mixing and not distribution is effected. 

(3) The plasticity of a bond, which is a clayey 
material, depends, apart from its own nature, on 
the amount of water it may absorb colloidally. 
It is better therefore to leave its natural water, 
because it is impossible to say ever whether it 
may reabsorb it after drying. 

(4) It is a common notion that kneading a 
moist clay increases its plasticity—another reason 
for working the sand with water. 

There are, however, raw materials which are 
dificult to incorporate in used sands without 
previous drying. Such products are those in 
which the bond is naturally very badly distri- 
buted and forms nodules of clay distributed over 
the mass. These nodules become covered with 
all the dry powder of the old sand, assume the 
consistency of rubber, and are no longer able te 
cover the grains, whereas, if previously dried, 
they disintegrate. 

It is sometimes possible with these materials to 
obtain good results by proceeding as follows: 
Pure new sand is mulled by adding the necessary 
water for moistening the mixture. The nodules 
become very plastic and are distributed around 
the grains. The old sand may then be added. 
In other cases it is of advantage to mull the fresh 
sand simply with the natural water it contains in 
it, and to add to it afterwards the old sand suit- 
ably moistened. 


The Addition of Clay to Sand Mixtures. 

A certain percentage of clay is sometimes added 
to a mixture to increase, say, its cohesion. The 
results differ greatly according to whether this 
clay is added in the powdered form or in the 
form of a thin paste prepared in advance with 
the aid of the water that must be incorporated in 
the mixture. In the course of an experiment 
carried out by the author, the additional quantity 
of clay necessary to obtain the same cohesion was 
cut down by half by means of the second process, 
with considerable benefit to the permeability. 

These examples have been mentioned to show 
the importance of moisture in all these questions; 
for it must be remembered that this factor plays 
an outstanding part through the plasticity of the 
bond. 

If the work of a muller be carefully studied. 
and curves be plotted showing the variation of 
the properties of sand in terms of time of muller, 
it will generally be found that: (1) Permeability 
begins to diminish more or less appreciably, 
afterwards increasing and reaching a value that 
is practically constant after a certain time, this 
latter being variable, and (2) cohesion also tends 
towards a kind of limit. 

The initial diminution in permeability is due 
to the fragmentation of the grains at a time 
when they are not sufficiently protected by the 
bond. This protection is really good distribution 
of the bond, or, put another way, the maximum 
good properties are more quickly reached when, 
other things being equal, the plasticity is very 
high. 

As time is an important matter in the sand 
preparing shop, it is sometimes regarded an 
advantage to carry out the mulling operation 


with an excess of moisture, allowing the mixture 


to dry slightly before using it. En passant, it 
is desirable to examine in this connection sands 
which, in the crude state, exhibit maximum per- 
meability, and, more specially, cohesion, for high 
percentages of water. 

In this respect the following experiment may be 
mentioned: Three parts of the same mixture 
were worked up in exactly the same way, but with 
different percentages of water, viz., 5, 7 and 9 
per cent. The percentage moisture was then 
standardised at 7 per cent. (the sand with 5 per 
cent, moisture having been wetted by 2 per cent. 
and the sand with 9 per cent. moisture dried in 
air for a sufficient length of time). The per- 
meability and cohesion after this operation were 
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not the same. For the portion of sand mulled 
with 9 per cent. water these properties were 
higher than the others by 15 and 20 per cent. 

This case is probably not general, but it shows 
the importance of studying these questions where 
the products actually available have to be used. 

From the standpoint of the preceding remarks 
an attempt might be made to draw up a pro- 
gramme for the preparation of a definite mixture 
with a view to obtaining the highest possible 
properties in a time compatible with the necessi- 
ties of production. 

Assuming, for instance, a sand mil! with con- 
stant characteristics (weight of runners, width of 
runners, speed of rotation of the pan), then three 
related factors should be investigated: (1) Thick- 
ness of sand placed in the pan; (2) time of 
mulling; (3) moisture. The thickness of sand 
plays an important part relatively to the crushing 
of the grains and the extent and intensity of 
mulling. 

The time of mmlling is related to the per- 
centage of moisture in view of the properties to 
be obtained, and governs with the thickness of 
sand the production of the apparatus. Moisture, 
of course, plays the part already mentioned. 

It is convenient to determine first of all. 
according to practical requirements, the time of 
mulling and the moisture; information on this 
latter point being obtained, as already stated, by 
curves showing the variation in the properties of 
sand in the raw state. The effect of the thick- 
ness of sand is then investigated by permeability 
and cohesion measurements. When the two other 
factors have been determined, the time of mulling 
and, finally, the moisture, should be studied. 

Sufficiently accurate information will then be 
available in order to determine the conditions 
under which the operations are carried out. It is 
not meant to imply that the investigation should 
be systematic, because this would mean varying 
highly complex and closely related factors; but 
the rough-and-ready method suggested may be 
extremely useful in the process of sand control. 

A great advantage of this method is that it 
gives information as to the effects of daily varia- 
tions in the percentage of water in the mixtures, 
and enables the limits of such variations to be 
fixed. Certain products are more sensitive than 
others to these fluctuations, and so require 
greater care and attention. Since these experi- 
ments are not made in the laboratory, but in the 
sand preparing shop it is necessary to be able to 
determine the moisture, as well as the other pro- 
perties, very rapidly and, if necessary, at some 
expense of accuracy. 

An apparatus of the kind suggested by H. 
Dietert* is very satisfactory in this connection. 
Tt may be formed of a tube (A) (Fig. 2) closed at 
the top by a plug (B) containing an electric 
heating wire and containing inside a compressed 
air pipe. The bottom of the tube (A) contains a 
small sieve (D) supported on legs. The electrical 
part of the device comprises a rheostat and an 
ammeter. 

After having inserted the sieve (D) containing, 
say, 10 grams of sand, the current and flow of 
air are adjusted so that the temperature on the 
sand is 200 deg. C. Perfect drying is therefore 
effected in a few seconds. The loss of weight 
gives the quantity of water contained in the sand 
under investigation, this quantity being expressed 
as a percentage of dry sand by means of a chart 
prepared in advance. To accelerate operations it 
may be possible to add a weighing device which 
would directly indicate this percentage. 

Obviously, once the adjustment has been made, 
it is not necessary to do it over again for each 
determination. It will be seen that the sieve has 
heen adapted so as to give very quick drying. A 
small dise (D) collects the portions of sand that 
may have been forced through the sieve by the 
compressed air. Once an apparatus of this kind 
is hot, it enables a humidity determination to be 
made in three minutes, and only five minutes are 
required for heating up. 


II.—Controlling Raw Materials. 


With a view to obtaining the continuity of 
results that is desirable in manufacture, new 





* Hf. Dietert. ‘‘ Commercial Application _of Moulding Sand 
Testing.” Transactions, A.F.A., Vol. xxxii, Part IT. 

































452 THE FOUNDRY TRADE JOURNAL. 






sands reaching the foundry must be checked with 
a view to recording any variations they may 
exhibit before an increase in wasters calls atten- 
tion to them. 

This control is difficult to organise, and among 
all the methods of investigation that have been 
examined, the foundryman must ascertain which 
of these should be adopted in his case. The strata 
in sand-pits are rarely uniform and homogeneous, 
but one might assume that, apart from a few 
differences in chemical analysis and mechanical 
properties, the products obtained when of the 
same geological origin must be practically con- 
stant as regards their intimate constitution. 

This is not always the case, however, and 
although the question has not yet been investi- 
gated to any great extent, differences have been 
found. The following example may be quoted. 

A new sand used in a steel foundry and 50 per 
cent. of which was used along with old sand to 
form the mixture, was giving satisfactory results, 
when, a further consignment having been de- 
livered, the percentage of waster castings began 
to rise rapidly. The mechanical and chemical 
analyses carried out on the fresh product did not 
reveal any appreciable difference compared with 
the sand previously used, but an investigation of 
the variations in permeability in terms of 
moisture showed a marked difference. The curves 
obtained are shown in Fig. 3. They take the 


























Fic. 2.—PEeRMEABILITY APPARATUS OF THE 
Dietert Type. 











same form, but exhibit a deviation from the hori- 
zontal corresponding to about 2 per cent. of 
moisture. The percentage of water used in pre- 
paring the sand and moulding is 7 per cent., so 
that, in view of the slope of the curves, the 
difference in permeability is considerable. 

The control of the preparation was resumed 
according to the broad outlines given above, with 
a result that the dotted line was displaced and 
sufficient permeability obtained. The percentage 
of wasters then decreased rapidly. The cause of 
the difference in behaviour of the two products 
was never known, but it is none the less true that 
the knowledge of this difference, had it been 
gained before using this fresh sand for moulding, 
would have prevented the rejection of a number 
of castings. 

This is a fairly typical example, and shows what 
may be done by careful investigation with a view 
to controlling these methods, which have been 
mentioned as a supplement to the ordinary 
analysis to ensure practical comparability of two 
natural sands. 

Among the methods that may be used, a choice 
must obviously be made, because it would take 
too long to apply all of them, and, moreover, 
they are all related to each other, and in the case 
quoted it is highly probable that the curves 
showing the variation of cohesion would have 
revealed the same kind of difference. 

It is very difficult to give in this Paper precise 
rules, because it only deals with the subject in a 
general way; but it is certain that, where the 
arrangements at the quarries enable a definite 
check to be made of the uniformity of their pro- 
ducts, it will be useless and ineffectual to make 
chemical analyses on material from each consign- 
ment; it will be preferable to rely upon the help 
of apparatus for measuring permeability and 
cohesion rather than on special measurements of 
the kind that have been discussed. 
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IlI.—Controlling Prepared Sand. 


The thing here is to know at what moment 
these control operations should be exercised. If 
one examines what takes place when mixtures are 
utilised it will be found that, for moulding opera- 
tions, a material is used which comes from the 
sand preparing plant. It is rammed by some 
means or other, and the decrease in volume which 
it undergoes, assuming the force applied and the 
product to be the same, depends upon the mois- 
ture in the sand at that moment. When casting 
in green sand the surface layer dries more or less 
during the time which elapses between the making 
of the mould and the arrival of the metal. If 
the mould is stoved, it dries completely, and is 
even baked sometimes. Finally, during casting, 
the qualities of the mixture undergo unknown 
variations. In the whole of this cycle the per- 
meability and cohesion undergo changes, but their 
successive values are correlative and_ inter- 
connected. 

The methods of preparation govern the values 
A of the properties of the mixture. The moisture 
at the moment of moulding governs the ramming 
and leads to other values B. The subsequent 
treatments to which the moulds are subjected 
give fresh values C for the properties, which 
finally assume still further values D during the 
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operation of casting. Obviously it is these last 
values that have the greatest influence on the 
results, but they cannot be measured, especially 
for control purposes. The values that it is most 
important and convenient to control are the 
values B, and they must be kept in mind in any 
daily investigation. Their measure forms a kind 
of specification test of the products supplied by 
the sand department of the foundry. Once these 
methods are properly defined and controlled, an 
apparatus for determining moisture will be a 
sufficient guide in its work. 

As regards this evolution of permeability and 
cohesion, it may be mentioned that the values C 
corresponding to stoved mixtures often do not 
differ greatly from the values B, at least in 
respect of the first of these properties. But this 
does not prove that stoving is useless, but shows 
that it simply acts by greatly decreasing the 
quantity of gas that has to be liberated, because 
it takes a great deal of the water from the sand. 


Conclusion. 


The author has attempted to show that appara- 
tus for measuring permeability and cohesion in 
the cold state, when employed according to cer- 
tain methods, may be of great service in the 
foundry. They enable the best way of utilising 
the products to be determined, and_ the 
uniformity of such products to be controlled day 
by day with a view to obtaining uniformity of 
results in manufacture. 

Except as regards the question dealt with in 
the last paragraph, in the light of what has been 
said isolated measurements of the properties of 
sands should not be undertaken, as very often 
they signify nothing, whereas curves of variation 
plotted according to a fixed method and with a 
definite purpose in view are generally productive. 
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Non-Ferrous Metallography.* 


By J. S. Glen Primrose, A.R.T.C., A.I M.M. (Assoc. Member), Manchester. 


ee 


INTRODUCTION, 

Since the writer drew attention to the impor- 
tance of ‘‘ Metallography as an Aid to the Iron- 
founder ”’ at the British Foundrymen’s Associa- 
tion’s Glasgow convention in 1911, there has been 
an increasing use of the microscope as an adjunct 
to foundry work, and the wide scope afforded by 
its application to control and investigation work 
in the non-ferrous field has been dealt with by 
noted writers in the Institute’s proceedings. 

There are so many aspects of the case—whether 
pure research into new properties, pathological 
investigation of failures, or examination to ensure 
compliance with rigid specifications—that it is not 
possible in limited space to deal fully with all of 
these; and the present object is to draw attention 
to the results of some slight practical experience 
in all of these fields, which may prove of value to 
practical workers endeavouring to establish stan- 
dards of comparison to follow or avoid. The 
general tendency lies in the direction of illustrat- 
ing only ideal structures and those representing 
exceptional conditions or strengths, whereas it is 
often more valuable to be able to recognise the 
appearance of defective structures in order to 
assign the proper cause to them, and thus know 
the direction to go in order to avoid a repetition 
of the trouble. Another common failing is to 
resort too soon and too frequently to excessively 
high powers of magnification for the particular 
structure under examination, and thus the general 
appearance of the structure is apt to be over- 
looked. Wherever possible, a three-fold record 
should be taken showing first the simply polished 
surface to indicate size and distributions of inclu- 
sion or blow-holes at low powers, then the same 
spot suitably etched, and finally a definite central 
area at a higher magnification to reveal the 
minute arrangement not seen at low power. 

Apparatus, 

A review of the micrographic outfits available 
for various classes of workers during the last two 
decades clearly shows the reasons for the great 

















Fie, 1.—Rest6 VerticaL STAND, WITH 
Gorpon Micro CaMERA. 


advances made in the technique of practical metal- 
lography. For purely visual work, the simple 
vertical mounting of the microscope tube has been 
greatly simplified from the original model 
resembling the petrolagical stand, and to-day there 
are several exponents of the compact tripod 
mounting due to the late Dr. Stead. 





*A Paper read before the Annual Conference of Institute 
of British Foundrymen. 


Perhaps the earliest attempt at making the 
purely laboratory instrument available for the 
workshop also was the Rejté stand' shown in 
Fig. 1. In this the wide body tube carried the 
eye-piece in an elongated form of vertical illu- 
minator, placed in this case near the top of the 
mounting. The lower end of the microscope tube 
carried two or three objectives in a revolving nose- 
piece, which greatly facilitated the transfer from 
one power to another whilst retaining the same 
spot of the specimen for inspection. Between the 
horse-shoe base and the pillar carrying the fine 
adjustment screw of high accuracy, which even 
with prolonged wear developed no appreciable 
back-lash, there was fitted a removable object- 
stage with a long-reach rack and pinion motion 
for accommodating a wide range of specimen sizes. 
This mechanica] stage could not only be levelled 
accurately by means of two screws and a fixed- 
length third leg, but could also be made to 
traverse horizontally in two directions rigorously 
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Fic. 2.—Rest6 Microscore, vitn Arc 
Lamp aNnpD OpticaL BENCH. 


at right angles by two fine screw spindles mounted 
co-axially, which was of considerable service in 
operation by touch instead of after visual finding. 
Two set screws at the base of the pillars enable 
this intermediate section carrying the stage to be 
readily removed, leaving the microscope available 
for direct setting upon any large object in place, 
without the need of removing a section to be 
examined. The illustration shows the inverted 
gas-mantle source of light and the small Gordon 
photo-micro camera over the eye-piece. This small 
attachment was sufficiently portable to enable it 
to be loaded with a plate in the dark room, and it 
was placed over the microscope and the exposure 
made by a small slotted disc above the lens. A 
focussing magnifier the same length as the camera 
enabled very clear images to be obtained in a very 
simple fashion. For more elaborate work, the use 
of an electric-are source of light was deemed 
advisable, and for varying magnifications the 
various condenser combinations of the optical 
bench was a great help when accompanied by a 
large aperture iris diaphragm. This arrangement 
is shown in Fig. 2, in which case the photographic 
attachment consists of a vertical bellows camera 
sliding upon two fixed uprights after the Nachet 
principle. The upper box portion, with the plate 
carrier grooves, could be clamped in any desired 
position, but the lower connection was a simple 
light-tight one resting on a ring concentrically 
covering the microscope eyepiece. 

The inconvenience of either having to place the 
microscope very low down to have the camera top 
at a convenient height, or else having to mount 
an elevated position to focus the image on the 
screen if the microscope was placed at a convenient 
working level, was overcome by another arrange- 
ment, and this consisted of having the microscope 
tube capable of pivotting backwards through a 
right angle, whilst still resting upon its base, and 
thus the camera attachment could be connected 
horizontally after the visual examination had been 
performed with the microscope tube in either a 
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vertical or in a suitably-inclined position. This 
still necessitated the very careful mounting of the 
micro-specimen, and if no levelling device was 
attached to the stage, then some form of stepped 
base-plate or the sliding tube device of Stead was 
a great boon to workers who required to get 
through a number of examinations in a limited 
time. 

the greatest advance came with the idea of the 
inverted stand* introduced by Le Chatelier, in 
which the objective peinted upwards, and the 
customary difficulty of levelling the specimen was 
overcome by the simple expedient of placing it, 
polished ‘ace downwards, upon a little circular 
tripod stand, the legs of which rested in a grooved 
ring capable of rotation for final focussing, and 








Fic. 3.—Reicuert Inverted Microscope, 
WITH OpTicaL SysteM ATTACHED. 


the length of the legs was selected to suit the 
varying focal length of the objective. This 
improvement by Dujardin over the original Pellin 
method of adjusting the focus by means of screw- 
ing a tube with the necessary perforation in the 
base, up and down on the sub-stage continuation 
of the body tube, was a great advantage in 
changing objectives to secure different magnifica- 
tions. 

Many modifications of this Le Chatelier design 
have been elaborated and put upon the market, 
such as the overhanging arm type, which soon gave 
place to the four-column arrangement of Guertler, 
and finally the most substantial form now embodied 
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in the E. M. I. Reichert* stand as shown in Fig. 8. 
A very full description of this has already been 
published, but passing reference should be made 
to the ease in manipulation where large numbers 
of specimens have to be examined and also photo- 
graphed with the minimum of trouble and time 
expended upon them. Thus five photo-micrographs 
of the same spot, both unetched and etched, can 
readily be made within a period of five minutes. 
One of the most important features is that the 
position of the mechanical stage and also the 
illuminating prism can be set for the correct focus 
of any objective without the presence of any speci- 
men, suitable graduations being provided to enable 
this preliminary setting to be made without refer- 
ence to the image of the object. Another great 
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facility in rapid manipulation is the ease with 
which the prism can be withdrawn into its carrier 
tube, the arm swung over into a second definite 
position, and a suitably inclined cover glass 
brought into position for the reflected type of 
illumination instead of the transmitted form when 
the prism is used. The mechanism of this arrange- 
ment is worth illustrating in the three accom- 
panying sketches, Fig. 4, which shows the path 
of the light rays, and how readily the change can 
be effected, without disturbing the microscope or 
specimen in any way. The Prism P, can be 














Fic. 5.—Marrens’ Horizontat STAND, WITH 
Utrra-Viotet Ligut InLuMINaATION. 


rotated through a right angle, thereby allowing of 
either direct visual observation of the object, or 
the projection of the image for photographing 
into the camera below. The objectives are pro- 
vided with a simple bayonet catch, whereby they 
can be changed in the minimum of time, since they 
carry no screw to fasten them. The author has 
found that exceedingly high-class work can be 
done with this instrument, which represents the 
greatest possible saving of time in both visual 
examination and in taking photographic records 
for comparison. 
Illumination, 


Just as great advances have been made in regard 
to improved sources of illumination, as have been 








Fic. 6.—Ze1ss Vertican Camera, Usep 
FoR Uttra-ViotetT Licut ReEsEARCH 
Work. 


effected in metallurgical microscope construction. 
The ordinary microscopist’s oi] lamp was early 
replaced by some form of incandescent gas mantle, 
the inverted type offering certain advantages. 
The incandescent electric lamp was less satisfac- 
tory, especially as it has to be used in a frosted 
glass bulb to prevent the filament image being 
projected on to the screen, and the simplest 
expedient of directing a small oxygen-coal-gas 
blow-pipe flame on to the upturned end of a porce- 
lain mantle-stem was one for long in mse in the 
laboratory of Doctors Martens and Heyn at 
Lichterfelde. The Nernst lamp had a short vogue, 
but was soon superseded by the more suitable 
Pointolite, which gives excellent results for most 
purposes of observation, and is also available for 
photographic work. The author’s preference has 
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always been in the direction of an arc lamp, and 
several types of automatic-feed carbon are have 
proved satisfactory, these usually being of the 
inclined electrode form. The neatest and now 
almcst universal form is the small carbon right- 
angle are, which usually does not take more than 
5 or 6 amperes to incandesce. 

In the E.M.1 type of microscope stand above 
referred to, it is of considerable advantage to 
have the light-condensing system all mounted on a 
small attachment to the miscroscope stand, and 











to obtain concentricity of the beam of light from 
the arc, flexible connections to two quadrant 
adjustments enable the arc to be brought easily 
into the best position. 

When using arc-lamp illumination, the great 
tendency is to overexpose the photographic plate, 
even when such slow speeds as H. and D. 45, if 
the fine-grain ordinary variety is used, and a 
screen is employed partly to counteract this, but 
also to sharpen the image by elimination of the 
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of the auto-chromatic plates successfully intro- 
duced by Lumiere, 

When particularly high-resolving power is 
required from a microscope lens-system, it is found 
that this advances in direct proportion to any 
decrease in the wavelength of the light used. Thus 
for very high powers, when research is being 
undertaken into the inner structures of eutectics, 
or of microscopical constituents the exact shape 
of which is not revealed by ordinary white light, 
it is possible to make use of ultra-violet light. By 











utilising the special objectives known as ‘ mono- 
chromats,’’ designed from the formule of Dr. M. 
von Rohr, which are corrected for ultra-violet 
light having a wavelength of 275uu, the resolving 
power is double that of a similar numerical-aper- 
ture ordinary lens. These lenses are made of 
quartz which has not been fused, as this destroys 
their refractive index, but simply rendered plastic 
by heating in an oxy-hydrogen flame, and then 
moulded to the approximate shape required. The 
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Fics. 9 anp 10.—V—50—X. 


various light wavelengths which are not correctly 
registered by achromatic objectives and 
huyghenian eyepieces. One of the most generally 
useful is the K.10 yellow screen, which can be 
secured either in glass or as a gelatine film, but 
for other purposes the green filter is frequently 
used. The disadvantage of liquid filters is that 
they are difficult to keep clear of bubbles, and 
even the cooling trough presents the same feature 
unless potassium-alum is dissolved in it to form 
a concentrated solution. Special light filters are 
required when panchromatic plates are used, and 
also in the case of recording the various shades 
of colour produced on polished specimens by suit- 
able heat-tinting or oxidation etching, by the aid 


polishing to the correct shape requires special care, 
and they can, of course, only be used with this 
light, being quite useless for light of different 
wavelength, particularly daylight. The 6-mm. 
objective is used dry, but the two higher powers 
available for magnifications between 3,000 and 
5,000 diameters, and having numerical apertures 
of 0.85 and 1.25 respectively, are immersion 
systems, in which the fluid used is a mixture of 
pure glycerine and distilled water in the propor- 
tions calculated to give a definite refractive index. 

The eyepieces, for projecting the image on to 
the photographic plate, are also made of quartz, 
and similarly the neeessary condensers in the 
illuminating apparatus are made of the same 















































456 THE FOUNDRY TRADE JOURNAL. 





material. So, too, are the two right-angle prisms 
used on the optical bench for reflecting the light 
emitted by a nearly continuous series of sparks, 
produced by the Leyden jar and large induction 
coil, between the points of the cadmium electrodes. 
The photographic apparatus recommended for use 
with this outfit is the vertical form of camera 
attached to a steel upright which can be swung 
about its bottom pivot, and thus alternately bring 
into position over the microscope eyepiece, first 
the searcher, consisting of a fluorescent screen of 
uranium glass to render the otherwise invisible 














Fic. 11.—Atpepna Brass—Specirication A 
(V—50—X). 


image capable of being focussed by a powerful 
magnifier, and secondly, the camera itself, which, 
if approximately 30 cms, extended, permits the 
exposure to be made without further inspection. 

In working with ‘his arrangement whilst con- 
ducting some research work for Prof, K. Friedrich 
at Freiberg Bergakademie in 1907, the’ writer 
overcame the inconvenience of the vertical camera 
arrangement, which at high powers did not record 
a sharp image even after the searcher had done so, 
and therefore a final focussing was needed on the 








Brass—SPpeEciFica- 


Fic. 12.—Anpna-Bera 
tion B (V—50—X). 


full-sized fluorescent screen. To do this the 
Martens’ horizontal stand was selected, and after 
the desired spot had been photographed by ordi- 
nary white light emanating from the right-hand 
side, the sliding objective changer and prism were 
exchanged for the quartz set, and the same spot 
was examined and photographed by the pencil of 
ultra-violet light coming from the — special 
illuminating table placed on the left-hand side, as 
shown in Fig. 5, Fig. 6 showing the original 
arrangement used. The structures examined were 
chiefly of non-ferrous alloys from the famous series 
of arsenides and sulphides investigated by Fried- 








June 17, 1926. 





rich, and in several cases structures and shapes not 
previously revealed were made clear by the aid of 
the ultra-violet light photo-micrographs', some of 
which have already appeared in ‘‘ Metallurgie,”’ 


Vol. V., Heft 20, of Oct, 22, 1908, p. 593. That 
the microscope fitted with ultra-violet light 


apparatus is an instrument of greater precision 
and power than any other available for mucro- 
metallography is only now being appreciated in 
some quarters.‘ 
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-AtpHA-Beta Brass—SpeciFica- 
Tion C (V—50—X). 


Microstructures.—In the scope of non-ferrous, 
metallography there is a very great variety of 
known types of structure, and an evey richer vista 
opens before the practical worker in this field than 
in the general run of the ferrous metal-structures. 
To the research student there is an even greater 
possibility of variations, and the careful develop- 
ment of these by suitable polishing means and 
selective etching reagents is a very interesting and 
instructive range of work. Numerous lists have 


appeared from time to time of special agents of 
is surprising 


limited application, but it what 
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14.—AtpuHa-Beta Brass—SPpeEcIFica- 
Tion G (V—50—X). 


generally useful app'ication cau be made of the 
old ferric chloride solution in the majority of 
practical working cases. 

(To be continued.) 








A Binder for Cement to Withstand Heat.—A re 
liable binder for cement which has to withstand very 
high temperatures is sodium silicate (commonly known 
as water-glass), diiuted with rain-water until a 20 
degrees’ specific gravity (Baumé hydrometer quoted) 
is reached. To give the cement its proper consis- 
tency, sand should be added. 
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Some Notes on the Production of Cylinder Pig-Iron 
to Fracture and Analysis. * 


By E. J. Yates, B.Sc.(Met.). 





The object of this Paper is to outline some of 
the difficulties and experiences on the production 
of cylinder pig-iron from the metallurgical and 
technical points of view. The task may be defined 
as an undertaking ‘‘ to produce a cylinder iron 
of constant dense grey and close fracture to the 
following characteristic analysis: Total carbon 
under 3.2 per cent. and the silicon varying 
between 1.2 and 3.0 per cent. 

The writer’s experience has been at the Golden- 
dale furnaces. These furnaces are peculiarly 
suited for this work, the output being small and 
the driving very slow, with a low-blast tempera- 
ture; obviously the cost of making is far higher 
than with modern furnace practice based on 
large outputs. 

Undoubtedly both the fracture and analysis are 
necessary for a complete definition of an iron, 
coupled with a very important proviso, i.e., the 
type of furnace used. The iron produced in a 
small, slowly-driven furnace is of very different 
type from that produced from a large and more 
rapidly driven one. 

These factors of furnace design, blast tempera- 
ture and slow driving at the Goldendale furnaces 
are responsible for the low total-carbon iron pro- 
duced, which is definitely suited to cylinder-casting 
manufacture. 

Most careful attention is given to details of 
furnace working, both as regards quality of pro- 
duct and also the percentage produced. These 
factors are to be borne in mind during the subse- 
quent part of this Paper. 

There is on view at the Exhibition a dual series 
of fractures of this pig-iron. One series shows 
how the fracture can vary progressively from open 
iron to white iron, the silicon content of the 
series falling between 2.26 and 2.06 per cent., for 
all intents and purposes a uniform figure. The 
other series shows how the cylinder fractures are 
indistinguishable, with the silicon varying pro- 
gressively from 1.4 to 4.6 per cent. It must the 
emphasised that these pigs have been normally 
cooled in the pig beds, the cooling conditions 
changing only with the seasonal variations. 

These specimens show how the fracture and the 
most important element of the analysis, which is 
usually regarded as the controlling criterion of 
fracture, are not necessarily related at all. 

It is usually taken for granted that the more 
open the grain the higher the silicon, and up to a 
point that is true; but by varying the operating 
conditions of the furnace, however, the whole 
range of silicon contents may be altered. So one 
gets the apparent anomaly of an open-grain iron 
containing 2 per cent. silicon and a close-grain 
cylinder iron with 4.6 per cent. 

It is as well to digress for a moment. These 
terms ‘‘open’”’ and “close” are difficult to 
define. The usual way is by numbers—No. 1], 
No. 3, ete., but this is a purely arbitrary one, 
and it is generally found that the grading of 
pig-iron is in the hands of the senior piglifter. 
This is not as it should be. The size of the 
graphite flakes varies over the face of a pig in a 
No. 3 iron, for instance, and together with the 
relative amounts determine the class into which 
the iron is to be placed. These fracture numbers 
from different plants bear a general analogy, but 
the only way would be to measure the average 
size of the graphite plates. 

The phosphorus-content of the iron is entirely 
dependent on the amount present in the furnace 
burden, and all the phosphorus goes into the 
metal. Consequently, it is a serious matter to 
alter the phosphorus, necessitating a_ radical 
alteration in the burden, with consequent changing 
of supplies of raw material. 

The manganese content is dependent on the 
furnace. Of all the elements, this is the least 
under control in cylinder iron. A partial reduc- 





*A Paper read before the Annual Conference of Institute 
of British Foundrymen. 


tion only takes place, and whilst the proportion 
of the manganese thrown into the iron remains 
tolerably constant for open irons, it dwindles 
rapidly as the furnace changes “ colder,’ and a 
much smaller proportion passes into the iron when 
the furnace is comparatively cold and producing 
white iron. Cylinder irons are on the border line 
between white and open irons, and this results in 
a very variable amount being reduced. 

Sulphur is always the béte-noir of the blast 
furnace, and it is advisable to carry a fair pro- 
portion of manganese to keep this within bounds 
—particularly when using coke high in sulphur 
(1.3 per cent.). 

But there is another point of view. A high- 
manganese pig is desirable in the foundry. There 
it again helps to cure the equally important and 
pernicious problem of sulphur in the cupola. The 
sulphur in ordinary small proportions exists in 
high-manganese iron as manganese sulphide, 
which is innocuous compared with the iron sul- 
phide in low-manganese irons. The manganese 
sulphide shows a tendency to slag off in the cupola, 
and a fair proportion of manganese in the cupola 
charge is an almost automatic antidote to sul- 
phur. Manganese has no deleterious effect when 
present in amounts insufficient to cause brittle- 
ness, say under 2 per cent. to be on the safe side. 

It must be understood that whilst a great 
measure of control is exercised in a blast furnace 
by very careful attention to the many variable 
factors, the only way finally to grade is by 
analysis. , 

Thus there is the twin specification of fracture 
and analysis as a complete description. Both are 
of great importance, but neither is complete in 
itself. 

The fracture is a guide to the internal structure 
of the metal, which is, after all, the main con- 
sideration in the finished casting. Remelting an 
iron does not destroy its original structure, though 
it may be modified due to varying cooling rates, 
but as ordinarily cast, the structure obtained is 
the same as in the original pig. 

The fracture shows the macro-structure of the 
pig, and this is a physical test which, roughly 
speaking, gives a clue to the micro-structure. 
The size of the graphite flakes bears a very close 
relationship to both the total carbon and the 
combined carbon, irrespective of the other con- 
stituents. These two, perhaps, form the most 
important factors in the properties of the finished 
material 

It will be seen that up to a point the fracture 
is an adequate guide. It shows the main_pro- 
perties of the material. The chemical analysis 
alone is no guide to the fracture. Given any 
particular analysis, it would take a very bold man 
to state the fracture. The fracture shows imme- 
diately the size of the graphite plates which have 
such an important effect on the physical pro- 
perties, but the chemical analysis gives no clue 
whatever to this. ; 

How can analysis reconcile the difference 
between two similar fractures of close cylinder 
iron from two different plants, one with 3.2 per 
cent. total carbon and the other with 2.9 per 
cent.? This is bound up in the question of 
manufacture, and each blast-furnace plant, under 
its own individual conditions, despite the simi- 
larity of ores used, etc., produces a distinctly 
different product. 

Yet, as has been seen, the fracture gives no 
real clue to the micro-structure. The fundamental 
difference between 1.4 and 4.6 per cent. is enor- 
mous, and yet the two fractures on view are 
indistinguishable. The ‘‘ fracture diviner’’ is 
here at an utter loss, as is likewise the chemical 
analysis by itself. Whence lies the difference? It 
is solely in the differing operation of the blast 
furnace itself. 

The analysis gives the final key to this structure. 
The analysis, per se, is useless; it must be trans- 
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lated into the terms of the structural analysis. 
From the foundryman’s point of view the analysis 
is important, but it is only of real service if he 
knows the analysis of the scrap used and the 
required analysis of the finished casting. 

The structure of a cylinder iron produced in a 
slowly-driven furnace is much more uniform, and 
a more even and regular distribution of the micro- 
constituents is found. The distribution of the 
micro-constituents, apart altogether from their 
incidence, plays a very vital part in the physical 
properties of the finished casting. In practice, 
for some inexplicable reason, such iron mixes more 
readily and easily with the other proportions of 
the cupola charge, and produces a stronger iron. 

The vital factors in the fixing of a specification 
are—the type of iron desired and the limits to 
which the manufacturer can reasonably keep in 
supplying the iron consistently. ; 

A close specification 1s possible for sma]! amounts 
of material for special work, but where consistent 
supplies are demanded, it proves very awkward to 
get such supplies consistently. The terms of a 
specification should not be too rigidly fixed. On 
one occasion it may be possible to meet it, but 
on another no material may be available. 

What are the possible permutation and com- 
binations amongst fracture, total carbon, com- 
bined carbon, silicon, manganese, and phosphorus? 
Pig-iron is not like steel, 
under excellent control. Each one cannot be 
strictly specified to smal] limits. 


where the operation is 


The silicon limits usually worked to are with a 
0.5 per cent. allowance, sav from 1.5 to 2.0 per 
cent.; 2.0 to 2.5 per cent.; 2.5 to 3.0 per cent., 
and so on. It is only in very special work that 
any closer limits are any use to the foundryman. 
His own scrap must indeed be above any 
suspicion if a closer specification is to be of any 
benefit at all. j 

An important factor in the supplying of pig-iron 
to analysis is the sampling. Special steps are 
taken at the Goldendale furnaces to ensure the 
greatest possible homogeneity throughout each cast, 
but it must be remembered that the pig-iron from 
a blast furnace is liable to slight variations in 
composition. Three pigs are sampled for drilling 
one from the commencement of the cast, one from 
the middle, and one from the end, and the average 
of these is the average analysis of the cast. 

Some standard method of drilling the sample 
pigs is desirable. Slight variations occur over the 
surface of the pig, particularly with regard to 
the combined carbon and the sulphur. A fair 
way is to drill the pigs through from bottom to 
top, omitting, of course, the skin by a previous 
skimming and rejection of the drillings. The skin 
of a pig is invariably high in sulphur, and if 
included is liable to upset the estimation of 
sulphur and silicon. 

With regard to the variations in analysis 
obtained between one chemist’s determination and 
another’s, these can, in the majority of instances, 
be traced to variations in the method of sampling. 
On a given sample the results do not, as a rule, 
vary appreciably. Varving methods of analysis do 
occasionally cause dissension. Standard methods 
of drilling for sampling and analysis are urgently 
required, and a very useful purpose would be 
fulfilled if these could be settled. One of the 
technical bodies now existing could serve a very 
definitely useful purpose by so doing. ; 

When ordering pig-iron, it saves much trouble 
if the question of the specification is thrashed out 
beforehand. In the first place, an open discussion 
as to requirements will clear the air and the 
definite requirements of the foundry formulated. 

Different foundries attach quite specia] import- 
ance to portions of the specification, which others 
almost ignore. If such points are cleared up it 
saves expense. For instance, it is quite absurd 
to specify combined carbon which cannot fit in 
with the fracture desired. Yet such occurrences 
do happen. A frank discussion with the supplier 
always repays itself, particularly with regard to 
the fracture desired. 

The suppliers are always open to giving the 
correct material desired, and are anxious to avoid 
that almost, in practice, water-tight divisions 
between the blast furnace and the foundry. No 
specification is universal], and it is apparently, as 
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yet, hopeless to fix one. 
much. 

In conclusion, it is hoped that these few notes 
have given you some idea of the complexities con- 
fronting those engaged in the supply of pig-iron 
to specification of fracture and analysis, and the 
writer would plead for a greater co-operation 
between supplier and user in the many problems 
and details which arise. 


Requirements differ very 








Heat Treatment of Chains. 





In the annual report of the National Physical 
Laboratory, recently issued, reference is made to 
work which is being carried out in connection with 
the heat treatment of chains, which is a practice— 
in some cases a statutory requirement—whose 
object is the removal or partial removal of the 
hardening and embrittlement produced by the 
strains and shocks to which chains are subjected 
in practice. The main object of the present re- 
search is to study the effects of, firstly, low-tem- 
perature annealing (650 to 760 deg. C.), and, 
secondly, normalising, upon the mechanical pro- 
perties of chains which have been subjected to 
varying degrees of plastic strain. 

The work performed to date includes the follow- 
ing:—A 3-in. chain, in the condition in which it 
was received from the manufacturers and the prov- 
ing house, has been subjected to a number of over- 
strainings produced by either static tensile loading 
or impact tensile loading. One, two and three 
overstrainings were employed, with intermediate 
and final heat treatments. Suitable tests have 
been made to determine the mechanical properties 
of the chain as a whole, and of materia] cut from 
chain links at positions removed from the weld. 
These tests led to the following conclusions :—(1) 
Where static tensile overstraining forces were 
employed—(a) The total energy to fracture of a 
chain subjected to repeated straining, followed 
after each strain by either annealing or normalis- 
ing, is much greater than the energy to fracture 
of a sample which has not been subjected to inter- 
mediate heat treatment. The final breaking load 
remains, however, generally unchanged. Normalis- 
ing possesses no advantages over annealing in this 
respect, both being regarded as satisfactory treat- 
ments. (b) Although repeated overstrainings and 
annealings produce a somewhat reduced value of 
the tensile strength of the material of which the 
chain is composed, no indication of any “ short- 
ness’’ is disclosed by a static tensile test. (c) 
Tensile impact fests made on specimens cut from 
links and normalised on receipt at the Laboratory, 
showed that the energy absorbed to fracture was 
somewhat reduced by a combination of overstrain- 
ings and annealings. In no case, however, did this 
value fall below that of the material in the con- 
dition “‘ as received ”’ (i.e., after manufacture and 
a single ‘‘ proofing ’’). Intermediate and/or a final 
normalising treatment somewhat improved this 
value. (d) Notched-bar tests made on specimens 
cut from chain links showed that the energy 
absorbed to fracture is greatly reduced by repeated 
overstrainings followed by annealings. A final 
normalising process tends to restore the material. 

(2) Where tensile impact overstraining forces 
were employed—(a) In the tensile impact tests to 
destruction the fact was clearly brought out that 
a progressive deterioration of the welded portions 
of the link took place due to the shocks employed 
in the overstraining processes. In nearly every 
case fracture finally occurred at a welded joint. 
The intermediate heat treatment, whether normal- 
ising or annealing, had of course no effect on this 
deterioration. In the few cases where failure did 
not occur at the weld, the values of the energies 
to fracture showed that combinations of overstrain- 
ings and annealings had not produced any brittle- 
ness in the chain as a unit. (b) As in the case of 
chains subjected to static tensile overstraining, 
tensile and tensile impact tests made on specimens 
cut from chain links failed to show any marked 
deterioration in the properties of the material due 
to combinations of overstraining and annealing. 





Never prophesy till you know: be cocksure when 
you see the castings.—Buchanan. 
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Cast Iron for Electrical Machines.* 





By J. H. Partridge, B.Sc. (Hons), (University of Birmingham). 





The paper is divided into five sections :—(1) In- 
troduction; (2) explanation of terms; (3) indus- 
trial requirements; (4) experimental—(a) the 
effect of silicon; (b) the effect of manganese; (c) 
the effect of aluminium; (d) the effect of chro- 
mium; (¢€) non-magnetic alloys; (f) malleable cast 
iron; and (qg) the relationship between the struc- 
ture of cast iron and its magnetic properties—and 
(5) summary and conclusions. 

In the experimental section, sub-sections (a) and 
(c), reference is made to a fifteen minutes’ anneal 
at 900 deg. C. before machining. This annealing 
appears to be an erratic procedure, and is due 
to the author being influenced by the customary 
procedure in testing ferro-magnetic materials and 
also by the work of Dr. Nathusius, who annealed 
all his specimens for 24 hours at 900 deg. C. before 
testing. The author realises, of course, that cast 
iron, having certain desirable properties when in 
the cast state, is far more valuable and useful 
than cast iron having similar properties when in 
the annealed condition 


Introduction. 


Twenty years ago the frames and housings of 
electric motors and generators were constructed of 
cast iron. It was found that cast steel was mag- 
netically superior to cast iron; cast steel housings 
were readily adopted by designers, and in a few 
years it had almost entirely replaced cast iron 
for electric machinery. There was very little 
information on the magnetic properties of cast 
iron. Designers condemned 1t without investi- 
gating its properties, without giving it a chance 
to defend itself. 

This investigation, carried out at the instiga- 
tion and under the direction of Professor T. 
Turner, is not intended to be a treatise on this 
subject, but serves to show the effect of some of 
the common elements on the magnetic properties 
of cast iron and to show that this material has a 
promising future in the electrical industry. It 
definitely disproves the old idea that cast iron 
does not have any useful magnetic properties. 


Explanation of the Terms. 


As this subject is rather more physical than 
metallurgical, it is necessary to explain a few of 
the terms used in magnetism. The entire space 
round a magnet in any part of which it is possible 
to detect magnetic force due to the magnet is 
called the magnetic field of that magnet. The 
intensity of such a magnetic field at any _par- 
ticular point is determined by the force exerted 
on a unit pole placed at that point. If the unit 
pole moves so that the direction it takes is, at 
every instant, the direction in which the magnetic 
force acts, the course it takes through space is 
called a line of magnetic force. In general these 
lines are curved, for the direction of the magnetic 
force varies, as the unit pole passes from point 
to point through the field. The well-known curves 
in which iron filings group themselves when scat- 
tered round a bar magnet represent approximately 
the forms taken by the lines of force. For a bar- 
magnet the lines of force start from the positive 
pole, bend round in curves, and converge on the 
negative pole. Now if the magnet is broken 
across, each piece becomes a magnet, and there 
are lines of force across the gap. Consequently, 
the lines of force must be regarded as being con- 
tinuous closed curves, part being in the metal 
itself and part being in the air. That part of 
the line of force in the metal is known as a line 
of magnetisation, or a manwell. In a uniform field 

that is to say, a field in which the magnetic 
force has the same direction and the same inten- 
sity at all points—the lines of force are straight, 
parallel and equally spaced, and the strength of 
the field is equal to the number of lines of force 
crossing one sq. em. perpendicular to the direc- 
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tion of the force, and is generally denoted by the 
letter H. If a piece of brass be placed in this 
field the field does not change; the same number 
of lines force pass through the brass as through 
an equal area of surrounding air. If, however, 
a piece of iron is placed in the field the latter is 
distorted and more lines of force pass through 
the iron than through an equal area of surround- 
ing air. In other words, the lines of force prefer 
the path through the iron, which may be said to 
be a better magnetic inductor than the surround- 
ing air. The very fact that there are extra lines of 
force passing through the iron causes it to become 
a magnet, and indeed the strength of this magnet 
is proportional to the number of these extra lines 
of magnetisation which traverse it. The total 
number of lines of magnetisation traversing the 
iron, divided by its area, is known as the magnetic 
induction, generally denoted by B: i.e., B is the 
magnetic induction per sq. em. Since there are 
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no extra lines of force induced in brass, it 
does not become magnetised ; the number of lines 
of magnetisation per sq. cm. within the brass 
specimen is always equal to the number of lines 
per sq. cm. in the field, i.e, B = H. For iron, 
however, B is very much greater than H. This 
may be expressed by saying that iron is more per- 
meable with respect to lines of magnetisation than 
the surrounding air ‘The lines of magnetic in- 
duction may be visualised as crowding into the 
iron, finding an easier path through it than 
through the air. The quality by virtue of which 
the iron of the specimen conducts the lines of 
induction better than the air is called its mag- 
netic permeability. Thus the permeability of the 
iron is the ratio of the number of lines of induc- 
tion per sq. cm. in the specimen (i.e., B) to the 
number of lines of force per sq. cm. in the air 
surrounding the rod (i.e., H); thus the permea- 


an B , 
bility = i and is generally denoted by ». Sup- 


pose a specimen of iron is subjected to a mag- 
netic force H, and that the magnetic induction 
produced by this force is B. If the force H is 
altered in any way the magnetic induction B will 
also change, and these changes may be represented 
graphically, 1s shown in Fig. 1. At first there 
is little increase in the magnetic induction, as 
represented by the line OA. Then there is a sharp 
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and rapid increase in the induction, as shown by 
the curve AB, which becomes exceedingly steep ; 
this is the region of maximum permeability shown 
by the peak on the dotted curve, for obviously 
if B becomes very large, whilst H only increases 


, B 
a small amount, the ratio i must become very 


large. Lastly, the curve rounds off until the rate 
or ascent again becomes small and hence the 
permeability diminishes 

Fig. 2 illustrates that if, when the point C is 
reached the magnetic force is diminished, the in- 
duction does not fall along the curve CBAO, but 
takes the curve CD instead. Thus when the mag- 
netic force has been reduced to zero, magnetism 
equal to OD remains in the specimen, and is hence 
called the residual or remanent maqnetism. If 
the magnetising force is now reversed a negative 
torce equal to OE is required to reduce the 
remanent magnetism to zero. Hence OE is a 
measure of the degree of stability with which the 
remanent magnetism is held and is known as the 


coercive force The greater the coercive force 
the more strongly is the retnanent magnetism held, 
and vice versa. On decreasing the force still 


further, the curve EF is obtained, and if this 
force is again reduced to zero the induction 
follows the curve FG. The remanent magnetism 
OG is equal to the remanence OD, the magnetism 
simply being in the opposite direction. If now 
the force is increased to the original positive 
maximum, the curve GHC is obtained 
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Thus it will be seen that on decreasing the mag- 
netic force from a positive value to an equal 
negative value, and then again increasing it to 
the original positive value, the induction follows 
the curve CDEFGHC, and an amount of energy 
proportional to the area of this curve, or the so- 
called ‘‘ Hysteresis loop,’’ is dissipated during 
the process. This energy takes the form of heat, 
and, consequent ly, the spec imen becomes warm 
when the magnetism is successively reversed or 
varied in any way. The cores of transformers 
and dynamo armatures are familiar instances in 
point 


This heating, which occurs as a consequence of 
hysteresis, has, of course, nothing to do with the 
additional heating which Foucault or eddy cur- 
rents may cause when quick changes of magnetism 
take place. Now the area of the loop gives the 
energy dissipated in ergs per cubic centimetre 
of the specimen per cycle of magnetisation. Now, 
ergs per cc. per cycle is rather an inconvenient 
unit, so that the hysteresis loss has been ex- 
pressed in watts per lb., assuming the specimen 
to be subjected to 100 cyclic changes per second. 
This magnetic hysteresis of iron is very important, 
as two illustrations will show:—Take the case of 
a large dynamo with an armature of soft iron 
weighing 1 ton with a hysteresis loss of, say, 
10,000 ergs. per cc. per cycle. If this armature 
rotates at such a speed that the iron undergoes 
100 cyclic changes of magnetisation per second, 
then 17.7 h.p. is required to overcome the magnetic 
hysteresis of the iron. Nearly 4,000 cyclic changes 
of magnetisation would produce a rise in tem- 
perature of 1 ceg C. Suppose that the dynamo 
is a 4-pole machine rotating at 1,000 r.p.m., there 
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are 2,000 cyclic changes per minute—hence the 
temperature of that armature would rise } deg. 
C. per minute, assuming that there is no radia- 


tion or conduction 


Industrial Requirements. 


The magnetic properties of any material must 
suit its industrial requirements. Thus the arma- 
tures of D.C. and the stators of A.C. motors and 
generators must not only possess high permeability 
but must also have the lowest possible hysteresis 
loss, since these parts are subjected to an alter- 
nating magnetic field. The frames of such D.C. 
machines and the rotors of A.C. generators must 
have the greatest possible magnetic permeability, 
the hysteresis loss being immaterial, since such 
parts are not subjected to an alternating magnetic 
field. 

The required permeability is especially high in 
the pole pieces of D.C. machines in order to reduce 
as far as possible the weight of copper required in 
the field coils. The pole pieces are sometimes 
made of wrought iron forgings cast into the C.] 
magnet frame and fitted with pole shoes of lami- 
nated wrought iron, as shown in Fig. 3. 


Sometimes the pole piece and shoe are built up 
in one piece from wrought-iron laminations and 
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bolted to the cast-iron magnet frame. This form 


gives a pole of rectangular section, whereas the 
wrought-iron pole piece is almost always of cir- 
cular section. 


Cast iron is never used for poie pieces owing 
to its low permeability, but occasionally pole 
pleces and magnet frame are cast together in cast 
steel and fitted with shoes. 

For permanent magnets, however, not only is 
the greatest remanent magnetism reguired, but 
the coercive force must also be as large as possible 
Soft iron, for example, retains 92 per cent. of its 
magnetism after the magnetising force has been 
withdrawn. But since the coercive force of soft 
iron is only about 2 ¢.g.s. units, this residual mag- 
uetism is held so feebly that even the lightest 
touch of the fingers suffices to destroy most of it. 
Consequently, soft iron would not be suitable for a 
permanent magnet. The best magnets have a 
coercive force of about 150 c.g.s. units, but such 
high coercive force 1s only obtained by sacrificing 
the remanent magnetism to a certain extent, and 
an approximation of the value of a material for 
magnets is obtained from the product of the 
coercive force and the remanent magnetism. Such 
ea product should be in the neighbourhood of 
1,000,000. 


For bed plates, end plates for generators and 
motors, cable bones, shields for motor, etc., a non- 
magnetic material is desirable in order to 
minimise the losses due to stray flux. 

Cast iron, occasionally qualified by the adjectives 
** soft ’’’ and ‘‘ hard,’’ is sometimes mentioned in 
tables of magnetic properties, and from such tables 
one is led to suppose that it is useless, when viewed 
from the standpoint of its magnetic properties. 
It has always been stated that cast iron possesses 
low induction and low permeability and high 
hysteresis loss. Values such as 8,000 for the 
maximum induction at a field strength of 
150 c.g.s., 250 ¢.g.s. for the maximum permeability, 
12 c.g.s. for the coercive force, ani 35,000 to 
40,000 ergs for the hysteresis loss are quoted 
However, cast iron offers great possibilities as 
regards its magnetic proverties. Examples 
are given in this Paper of cast iron with 
twice this induction, from four to ten times the 
permeability, and nearly one-tenth the hysteresis 
loss. 
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. 
Experimental. taming various percentages of this element were 
r 4 . . . 
American washed iron of the following analysis one a analysis of these bars is given in 
was used for the present investigation. ae <. 
TABLE [.—Com position of Alloys of the Silicon Series. 
| First supply. Second supply. oases : — 
——— ti oe ee eee Specimen| T.C. G.C, | G.C. | Si. Mn. 
Per cent, Per cent. | | |__| ]|_—_ — 
Total carbon ae 3.16 3.84 l 2.77 1.88 0.89 0.6 0.015 
Graphite carbon .. nil nil 2 2.79 2.14 0.65 0.807 | Trace 
Manganese .. ne Trace Trace *3 3.11 0.24 2.87 1.43 0.024 
Silicon wa = 0.046 0.03 *4 2.95 0.35 2.6 1.97 0.025 
Sulphur ae a 0.016 0.02 *5 2.74 0.46 2.28 2.26 0.02 
Phosphorus oa Trace } Trace *6 2.675 0.28 2.42 2.46 Trace 
* ; , 9 8 2.70 1.46 1,24 2.41 0.04 
The iron was melted in a 30-lb. salamander 9 2.58 1.1 1.48 2.745 | 0.035 
crucible, elements were added either in the 10 2.54 1.35 1.19 4.165 | 0.035 
8 
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metallic form or as ferro-alloys, and bars 12 in. It will be noticed that the silicon increases from 
by 1 in. diameter were cast in sand-moulds. The 0.6 to 4.0 per cent. With the exception of those 
bars were machined down to 1.128 centimetre dia- bars marked,* all bars were tested in the cast 
meter. The primary magnetisation curves were state, without even being annealed to remove 
determined by using an Iliovici permeameter, and machining strains. The bars marked* in this and 
the hysteresis loops by the bar-and-yoke method. subsequent tables were annealed at 900 deg. C. for 
oe fifteen minutes, and were then turned down to 
The Effect of Silicon. size. Specimen 7 was accidentally broken and was 
In order to determine the effect of silicon on not available for testing magnetically. The mag- 
the magnetic properties of cast iron, bars con- netisation and permeability curves for all the 
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specimens are given in Fig. 4, and the magnetic 
properties are shown in Table II. 


TaBLE II.—Magnetic Properties of the Silicon Series 





of Alloys. 
B max. | H max. 
(Max. | (Max. | max. Reman- 
Specimen| ™®6° mag- (Max. | H for ent 
- netic netic per- | max. | mag- 
induc- field mea- netism. 


tion.) |strength)) bility.) 








J 9,977 99.58 264.0 15.1 5025 
2 9,678 99.78 237.0 16.2 4733 
*3 11,480 98.9 481.5 8.0 5124 
*4 11,644 | 100.13 497.0 8.0 5523 
*5 11,747 | 100.53 549.0 6.9 4578 
*6 11,900 | 100.3 737.0 7.8 4724 
8 11,090 | 101.43 271.6 16.0 4667 
9 10,833 | 101.43 253.0 16.0 4431 
10 10,5 98.36 254.0 14.0 4060 




















The most prominent feature is the magnetic 
superiority of the annealed specimens compared 
with the unannealed ones. The effect of anneal- 
ing may be seen by comparing specimens 6 and 8 
which have almost identical silicon contents. 
Specimen 6 has been heat treated before turning, 
but specimen 8 is in the cast condition. The 
maximum induction of the former is 11,900 c.g.s. 
whilst that of the latter is 11,090 c.g.s. 

The dotted curves in Fig. 4 represent the change 
of permeability with respect to the field, and it 
will be noticed that the maximum permeability 
increases with increasing silicon content, and that 
the maximum permeability of the annealed speci- 
mens is more than twice that of the unannealed 
ones. The low induction of specimen 2 is due to 
the high percentage of combined carbon. The 
magnetic properties of the cast specimens appear 
to deteriorate with the higher the content of 
silicon. Thus, specimen 10 is not as _ good 
magnetically as specimen 9, which in its turn is 
not as good as specimen 8. These specimens were 
not prepared in one heat and they are rather an 
imperfect series of alloys. Moreover, the casting 
conditions may have a considerable influence on 
the magnetic properties of the material. As the 
author was chiefly concerned at this time with 
obtaining high permeability and low hysteresis 
loss, and since it is evident that annealing raises 
the induction and permeability of cast iron, all 
the specimené were embedded in their own turn- 
ings in a sealed iron box. They were then heated 
to 875 deg. C. and allowed to cool at the slow rate 
of 30 deg. C. per hour to 675 deg. C., from which 
point they were allowed to cool with the muffle. 
In this way most of the carbon was precipitated 
as finely divided graphite, the strains due to 
turning were removed, whilst oxidation was pre- 
vented by annealing the specimens in their own 
turnings. Primary magnetisation curves and 
hysteresis loops were taken, the results being 
shown in Tables III and IV. The maximum 
induction increases with increasing _ silicon 
content. 


TaBLeE III.—Primary Magnetic Results on the Silicon 
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With the exception of specimen 9, the addition 
of silicon reduces both the hysteresis loss and the 
coercive force. Moreover, with high silicon con- 
tent, as in specimen 10, the hysteresis loss is 
exceptionally low, being nearly as low as that of 
wrought iron. The last column in the table gives 
the energy dissipated per lb. of iron, assuming 
the specimen to be subjected to 100 magnetic 
cycles per second at a flux density of 10,000 
maxwells per sq. cm. 

Alloys containing up to about & per cent. of 
silicon were then prepared in one heat and these 
were tested in the cast state, after turning to a 
diameter of about 1.170 centimetre and then 
grinding to a diameter of 1.128 centimetre. The 
analysis of these specimens is given in Table V. 


TaBLE V.—Composition of High Silicon Series. 




















Specimen} Si. T.C. CC. | G.C. Mn. 
11 2.54 3.06 1.35 1.71 0.02 
12 2.87 2.97 1.25 1.72 0.03 
13 3.41 2.97 5.37 1.80 0.032 
14 4.76 2.76 0.88 1.88 9.053 
15 6.04 2.61 0.09 2.52 0.085 
16 7.38 2.4 0.1 2.3 0.095 





Primary magnetisation and permeability curves 
were taken by using the permeameter and are 
shown in Fig. 5. A summary of the magnetic 
properties is given in Table VI. 


TaBLeE VI.—The Magnetic Properties of Second Silicon 




















Series. 
Speci- t yp |Hforw| Reman- 
men. Bmax. | H max. max. max. ence. 
11°} 10,190 99.75 230 16.4 4300 
12 10,100 | 100.13 218 16.4 4290 
13 9,845 | 100.2 213 15.2 3800 
14 9,455 | 100.13 193 20.48 2900 
15 9,200 99.71 1,021 2.25 2900 
16 8,935 97.3 383 5.88 1650 











Thus silicon decreases the magnetic induction 
and the remanence, and, when present in amounts 
not exceeding 5 per cent., it also decreases the 
maximum permeability of cast iron in the cast 
state. On referring to Fig. 5, it will be noticed 
that specimens 15 and 16 are much more 
magnetic than the other specimens in compara- 
tively weak fields. This property is reflected in 
the permeability curves, the permeability of 
specimen 15 being 1,021 c.g.s. at a force of only 
2.25 c.g.s. 

This is a property common to alloys possessing 
very low hysteresis loss, namely, they are very 
permeable in weak fields, but they are not any 
more permeable than ordinary alloys in strong 
fields. 

Hysteresis loops were next determined, and the 
magnetic properties are given in Table VII. 
Owing to the magnetic hardness of some of the 
specimens, the hysteresis loops could not be 
determined hetween the limits of B=10,000 max- 
wells. The limits of induction between which the 






































Series. loops were determined are given in the first 
Specimen. ieee Se column of Table VII. However, it must not be 
REE ete eee ees supposed that the hysteresis loss is directly pro- 
I 10,170 99.45 portional to the limits of induction between 
9 9,810 100.0 which the loop is determined, since the loop 
*3 | 11,060 98.35 becomes very narrow at its extremities. 
* 321 s 
p- os < hs ed oy TasLe VII.—Hysteresis Loss on Second Silicon Series. 
SS . «v/s. ae 99.2 nen mae . 
8 ; 11,690 100.5 Speci- Limits | Qoercive Hysteresis Watts a 
9 11.570 103.8 of in- loss ergs/c.c. loss : 
, , ”* o men. : force. sity. 
10 ..| 11,960 99.8 duction. per cycle. per Ib. ‘ 
TABLE IV.—Other Magnetic Pr yperties of the Silicon Series. 11 | 10,000 12.7 32,435 9.984 7.225 
ae — 12 |10,000 | 13.1 32,900 20.19 7.238 
ae | Hysteresis loss Watts loss | 13 | 10,000 12.0 28,700 18.02 7.221 
Speci- | Coercive | in ergs/cc. per vs it “a —_— 14 | 10,000 9.8 22,840 14.50 7.143 
men. force. cycle, for B = pincer , “ia 15 8,000 2.2 4,075 2.652 6.951 
10,000. | ai 16 | 4,500 1.7 2,390 | 1.551 6.949 
e en _a_ | aan ; . 
*3 me | raped | peep 1-368 Thus, with the exception of specimen II, 
*4 85 26 190 16.440 433i silicon reduces the coercive force and _ the 
*5 7.0 23,860 14.898 oom hysteresis loss. The hysteresis loss of specimen 15 
*6 6.5 18 850 12.049 7164 is exceptionally low, and it is remarkable since it 
9 7.6 | 20.120 12.748 7163 occurs in an alloy which is in the cast state. 
10 3.5 7 7035 ; 
ae na 7.038 (To be continued.) 
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The “YULCANIA” PATENT WHEEL MOULDING MACHINE. 


Patent Ne. 5049, 


ie 





HE “VULCANIA” PATENT WHEEL MOULDING MACHINE is for moulding spur wheels with straight, sloping or 

Vee-shaped teeth, also bevel wheels, skew gear wheels, worm wheels and internal wheels. The machine head is carried 

on a pillar which is held in a base-plate bedded in the floor sand, and is made to slide on the pillar by means of a lever and 

link carried on a joint bearing, or by rack and pinion, or screw if thought advisable for the particular work it is being used for. 

An adjustable stop collar is provided for accurately deciding the depth of mould. On the removable head a slide is carried 

for supporting the pattems of the teeth to be moulded. This slide is made adjustable by screw or pinion gearing to the 

diameter required. The number of teeth to be moulded is decided by a special dividing plate into which a steel wedge or 

finger engages. The special dividing plate has milled vees, at the angle of 60° inclusive, around its circumference, to receive 

the steel wedge, which is adjusted by a screw having an intemal spring to keep it in tension and to lock the head when 
ramming operations are being carried out. 


JAMES EVANS & CO.., BRITANNIA WORKS, 


(MANCHESTER), LIMITED, 


BLACKFRIARS, MANCHESTER. 
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Drawing Office and Pattern Shop. 


\ pr ¢ n na r experience 
wher . ru ng or supervising a job wit! tri- 
¢ nd i! ring 118 < g Iter the 
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) hy es I » rta! i < ri 3 t c>- 
T is th ler's task ender the 
K & h ! g 
J rv nea Ossit Sualise a 
4 | 4 “ im g ty ¢ hye Tore the 
) er! S made Eve sn bosses al ribs tre- 
e! \ Ok i gether flere what the 
les loner nded and the pattern-maker rom 
I presuma wide expenence of foundry work 
n « n sugges aluable modificat is Conse- 
quel s requentiy advisable for the 
lraughtsma tk msult with the patternmaker 
Simi t ? esig cann he to rig en- 
roe al 6 genera ecognised hat de 
Signs have bee yme I many ases ) ntricate 
The development of the terna «om bustic 
engine has ha muct! 10 With this, but ll ma - 
acturing costs have 1 be kept at a reasonabit 
ngeure designs shou be as simple as possible 
Upon occasio he pattern-making ar mo g 
osts of a job mav be halved bv one r two com- 
paratively simple alterations, and it will be found 
I mmeasurabie aliue to alm at a Tr na s rit 
between the pattern shop and the drawing office 
Indeed, no two departments should be so con- 
tinually in contect with one another in an engi- 
neering works as the lrawing office and the 
pattern -shoy It is in the pattern-shop that the 
designer se« his work ming shape and it 
1s re also that he most frequent makes modih- 
atior Th pattern becomes an experiment: 
model Jt 1 ’ mmon thing, either, tor he 
patternmake Ss eT inac lracies oI a 
rawing 
It is difficult to say to what extent the draughts- 
man should supervise the patternshoy It is some- 
times suggested that the draughtsman’s supervi- 
s10n should extend to the quality of the material 
and the methods of construct) var} 
reasons this § attitude I lvisable 
Verv few draughtsmen have te know- 
ledge ol ioundry requirements essentii 
ior the determination . ¥ methods 
and certalniy this should hh province 
of the foreman patternmaker there is 
nothing to which the skulle is more 
iable to take objection than what he chooses to 
consider as nstruction in the routine details 
his craft 
It is certainly not sufficient that the chief 
raughtsman ghou occasionally 
i shop and rve} I 
The raugntismal! Hle for the 
work should be ea nd should not 
onivy have occasion: 7 the pattern 
or patterns, but should be able and willing to go 
aowl i“ O! l Wit! The oremal! “ Lternmaker 
wher requirec 
Although the supervision of the irgughtsma! 
may add to the initial expenses of paftern-mak- 
ng v pr ‘ rofitable y the jong rur It 
lf uniortunak ne policy of some patvernsnop 
to ignore anv mistake which tne draugntsmar 
may have made au bnev consider t S no vusiness 
of theirs to draw attention to an obviously in- 
orrect dimension or to suggest a modimcatior 
This deplorabiy shortsighted policy will be found 
considerably more expensive than any amount of 
u rvisiol exercise t\ the arauypntsmar 
sometime customary tor ne adrauyntsmat! 
( measure wor} belore it goe +4 hie foundry 
n ! I i he case he snouid certainiv Y st 
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Mane i very caret examinatiotr ! oraer 
i ure nimsetll ha tnere has beer no daeparture 
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Associated Problems. 


It is not quite easy to follow the patternmaker’s 
leas on intricate work. The pattern mav have 

Va slight resemblance to the f nished casting, 
a it lacliltate coring t s ireq lent Vv necessary 
t ike peculiar j gs « to place ores within 

res. Bad pattern-makir t should always be 
remembered is a relative tern Bad pattern- 
naking Tor one class t work may hé¢ ery good 
pattern-making for another class 

As is generally recognised, the quality of timber 











are required, or whe 1 metal is fairly t k 
muc} ! vy be lett to the nou but with 
repetiti work and Nght work, th iS ot every 


hiilet 1s important and even small corners should 

not be rounded without the use of a template. 
Taper is a common source of trouble to the 

moulder. Patternmakers invariably taper their 


. 





work, even 1f it also Means tapering « boxes 





to retain the required metal thickness, but some- 
times because of a machined tace thev cannot do 
so without first consulting the draughtsnian. If 


i 
this has been considered in the first piace contu- 








sion be saved in the other shops 
It is a practice not uncommon among pattern- 
makers when there is difficulty in supporting a 
‘ore to core small diameter holes which are after- 
wards plugged. This procedure is very objection- 
able. and the draughtsman should see that it is 
unnecessary This 1s a point on which the 
of the patternmaker is very valuable. 
sman may decide that there is a suffi- 
+r of prints to support the core, but 





it 1S sometimes necessary to break the core into 
different parts, when this would not be so. It 
ay be possible, however, by a slight modification, 
to overcome this difficulty. 

In this connection, quick changes in metal 





thicknesses that may result in fracture are often 
noted in the pattern shop. An additional rib, for 
instance, may greatly facilitate the flow of metal 
and equalise contraction strains. On the other 
hand, patternmakers wi 
to be bored when it would have been far easier 


to core them 


sometimes leave bosses 


A high-class pattern for repetition work should 
be so constructed that every loose piece may be 
replaced without measuring when a mould has 
to be made. The only effective way of doing this 
s to eliminate loose pieces as much as possible 
and to use dovetails when pieces should be left 
loose. When parts of a pattern are screwed, 
nailed, or wired, as often as not the moulder 
will rap them out of position, and the draughts- 
man is justified in insisting on the use of dove- 
tails whenever possible. ; 


Drawbacks are a continual if unavoidable source 


of waste of time in the foundry. In Jarge work, 
especially for one-off *’ jobs, it is not always 
practicable to dispense with them. It may be 
economical to leave the moulder to mould a part 


of a job in a drawback, because of the cost of 
making the part Joose, or using a block print and 


core-box, but it is altogether different with smal] 





For repetition work and nearly all small work 
drawbacks are avoidable The patternmaker may 
have difficultv in constructing work to the draw- 

r. so that these are unnecessary but in many 
cases he will be able to suggest an alteration that 
V siunplify without affecting the main principles 

{ desigy and w enable the pattern to deliver 


reely from the sand 
hhere are many ways in which the draughts 
uard against mistakes and at the same 


For one thin 


} : r 





the 





patlerninake! al 


he most difficult shapes should be de veloped in 
the drawing office for instance t is of great 
assistance in the patternshop if a} umber of scrap 
lews are shown, and this plan will also save a 


msiderable amount of time 
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THE ABOVE IS A PHOTOGRAPH OF A TEST PIECE BENT COLD FROM THE FLAT. 


LEY’S “BLACKHEART” 
MALLEABLE IRON CASTINGS 


DO YOU KNOW The easy machining qualities 


of these castings > 


DO YOU KNOW The tensile strength is 22 to 
26 Tons per square Inch ? 


DO YOU KNOW The average elongation in three 


inches is |4°5 per cent. 2 


DO YOU KNOW These are the finest Malleable 


Castings produced in _ this 
Country for Automobile and 
General Engineering work ? 


Works cover 30 Acres and are devoted solely to 
the production of “ Blackheart’’ Malleable Iron 


For further particulars apply to 


LEY’S MALLEABLE CASTINGS CO., LTD. 
VULCAN IRON WORKS, DERBY 


KG * lelephone Nos. 896,7 


y he / Telegrams : -— -EY’S DERBY” 


REGD. TRADE MARKS : 
“ BLACKHEART” & 
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. . . 
The Statistics of Ironfounding. 
From A CORRESPONDENT. 

The publication of the annual statistical compilation 
of the National Federation of Iron and Steel Manu- 
facturers* should remind ironfounders and metallur 
gists of the importance of such figures, which serve to 
show the extent and fluctuation of trade activity dur- 
ing the year in this and other countries, and the 
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Curve A SHOWS THE SCHEDULED OvTPUT or FouNDRY 
P1G-tRON FROM 1915-25, anp Curve B, THE SAME 
CORRECTED BETWEEN 1920-24. 


relative progress being made by the various metallur- 
gical processes. 

Scanty as they are. the figures relating to ironfound- 
ing are of peculiar interest. It is still a matter, for 
argument as to whether the use of cast iron is increas 
ing or diminishing. Every founder, every moulder, is 
deeply concerned as to whether the industry is advance 
ing or detlining, and yet, as was pointed out in a 

Tas_e I. 





| 
} 1924. | 1923. | 1922. | 1921. | 1920. 
| | 


duced 


Acid pig pro- an 
Add imports oe 


| 

2.431 | 1.571 | 0.842 | 2.942 
i; nil | 0.009 0.012 
| 
| 











2.343 2.432 | 1.571 | 0.851 | 2.954 
Less exports --| 0.195 | 0.260 | 0.242 | 0.051 0.188 
| 2.148 | 2.172 | 1.329 | 0.800 | 2.766 
Pig used for Acid} 
steel ..| 1.558 | 1.498 | 0 919 | 0.785 | 2.602 
Excess .. | 0.590 | O. 674 | 0.410 0.015 | 0.164 
| 
Basic pig pro-| | | | 
duced ..| 2.445 | 2.422 | 1.570 | 0.700 | 2.662 
Add imports 0.171 | 0.039 | 0.095 | 0.255 
} 


} 
| 
| a 
3d | 0.152 
| 
| 


2.616 | 2.461 | 1.665 | 0.955 


to 


.814 


Less exports 0.005 | 0.008 | 0.00) | 0.009 


Pig used for} 


| | | 
2 609 | 2.456 | 1.657 | 0.954 | 2.805 
et ene 
basic steel | 


| 
| ' | 

a a | « - 

2.818 | 1.917 | 1.207 | 3.217 


0.314 | 0.362 | 0.260 








recent Paper to the Institution of Mechanical 
Engineers.t it is impossible to tell from the figures 


how the industry is progressing. No statistics are 
available to show the output of either grey iron or 
malleable iron, or of exports or imports of these 


materials. Since 1915, however, in the returns of the 
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was, in 1903, 1913 and 1923 respectively, years chosen 
to minimise as much as possible the influence of the 
war, 24.4 per cent., 16.4 per cent., and 14.3 per cent. 
of the total pig-iron production in that country. Thus 
foundry pig represents a progressively diminishing 
part of the total pig-iron output. On the other hand, 
malleable castings for the same years gave 2.6 per 
cent., 3.2 per cent., and 3.6 per cent. of the total pig 
production, and steel castings 2.4 per cent., 3.3 per 
cent., and 3.6 per cent., showing that these two 
materials were absorbing a progressively larger frac- 
tion of the total pig made. War influences apart, 
there seems to be no escape from the conclusion that 
the production of grey iron castings is virtually 
stationary, if not declining, both in Great Britain 
and in America, and in this country it is also 
probable that malleable iron would also show a decline 
were the figures available. Thus over a period of 
years in which unexampled developments have taken 
place in the engineering industry, the progress made 
in every other branch of metallurgical work has not 


Tarce IT. 





1924. | 1923. | 1922. | 1921. | 1920, 

Foundry Pig | 
Output .. 1.803 | 1.733 | 1.166 747 1.457 
Add Imports.. | 0.057 26 0.029 | 0.206 | 0.025 
1.860 | 1.759 | 1.195 | 0.953 | 1.482 
Less Exports 0.141 | 0.230 | 0.200 | 0.206 | 0.133 
0.719 | 1.529 | 0.995 | 0.927 | 1.349 

Add Acid pig | 





not used in 
steel making 


5 | 0.674 0.410 0.015 | 0.164 


309 | 2.202 | 


1.405 | 0.942 ” 313 


to 


[ess pig re- 
quired to 
make up basic 
steel output 0.314 0.362 


0.260 | 0.258 0.412 


| 
| 
| 
| 
| 
Se ae 
Actual foundry 
pig used for 
grey iron 








-995 | 1.841 | 1.145 | 0.689 1.101 
i 








been shared by the founding industry. The effect of 
this is much too large a subject to examine in detail, 
but it means in the long run that a foundry increas- 
ing its output can only do so at the expense of other 
foundries in the country, and that there is lacking 
that natural expansion and growth of markets which 
provides a satisfactory solution to the ambitions of 
those engaged in an industry and the natural desire 
for promotion and advancement on the part of those 
employed in it. There is every nope, however, that 
recent important developments may provide that 
natural expansion which is so desirable., 

It is merely desired at this point to urge the im- 
portance of adequate authoritative statistics as a 
means of enabling those in the industry to judge of 
its progress. Since 1915 the official returns have 
separated the production of forge pig and foundry 
pig. We suggest that this separation should be given 
in the table for the output of pig-iron instead of giving 
foundry and forge pig bracketed together. It is also 
desirable that these two grades should be separated 
in the statistics for pig imports and exports. It is 
fully recognised that difficulty is occasionally experi- 
enced in grading pig, and that iren produced for and 
even scheduled as foundry pig may be used for forge 
purposes. 

In addition to this it is highly desirable that an 
attempt be made to show the British output of grey 
iron and malleable iron, together with import and 
export figures. ° 


British Monthly Output of Steel Castings in 1,000°s of tons : 





1926. | 1925.| 1924.| 1923.] 1922.| 1921. | 1920. 
| | 


12.7 | 9.9 | 6.2 


January | 11.0 | 13.3 | 15.1 | - 
February | 12.9| 14.0] 16.0] 11.6] 7.0] 15.5 | 17.0 
March 14.2 | 13.6| 16.1 | 13.6) 7.4] 14.2 19.0 
April .. 11.0 | 12.4) 14.6] 12.6 4.9 6.4 | 17.0 
May .. 13.7 | 16.6| 143) 36] 22] 18.0 
June 11.5 | | 1.9} 16.0 


13.8 13.8 4.9 | 


| 1925. | 1924. | 1923. | 1922. | | 1921. 21. | 1920. 20. 
j t j | 

' 

| 


July | 134] i53| u.7| 7.7 64| 185 
August | 110] 12.7| 130] 86] 9.4] 17.3 
September | 12.8 14.0 13.6 9.5) 9.2 19.0 
October | 12.5| 15.1] 133] 94| 82] 164 
November 11.6) 13.9] 14.8 9.1 7.7 | 16.2 
December | 12.1 | 12.8] 119] 7.9] 7.2] 18.0 








F.1.S8.M., the output of foundry pig has been 
obtained separately from that of forge pig, and the 
foundry pig figures are given graphically in the 
annexed cut 

It was shown in the above-mentioned Paper that 
n the United States the foundry pig- ron production 








* Statistics of the Iron and Steel Industry (1924), 
N.F.1.5.M,, Caxton House, Westminster. 

+ Cast-Iron and Modern Engineering Practice, by J. G. 
Pearce, Dec., 1925. 


The output of foundry pig does not, of course, of 
itself give a sufficiently close indication of the amount 
actually used in the foundries of Great Britain, and 
a figure for the output of grey iron castings would 
give some idea of the extent to which scrap is em- 
ployed. The figure for the output of the foundry pig 
iron requires adjustment for imports and exports. 
Then some foundry pig-iron is used for steel making, 
while pig classed as hematite is used to some extent 
in foundry work. An attempt has been made in the 
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tables given to ascertain for a series of vears for which 
the necessary figures are available the actual amount 
of foundry pig-iron employed each year for foundry 
purposes, and the results are plotted in Fig. 1 to show 
comparison with the actual quoted figure for foundry 
pig-iron output. The results cannot be taken as more 
than illustrative, for no figures for stocks in hand are 
available. Furthermore, as foundry and forge pig are 
at present included together in the import and export 
figures, the foundry figure has been taken as one-half 
in each case. Forge pig fluctuations are much too 
erratic to permit a closer treatment. The figures in 
the tables represent millions of tons, and it is assumed 
that acid pig over and above that required for steel- 
making is used in founding, and that pig used for 
basic steel manufacture over and above the require- 
ments for basic pig is drawn from foundry pig. 

The natural fluctuations in the industry and conse 
quently its condition could be infinitely better assessed 
if additional figures were available, and there does not 
ippear to be any insuperable difficulty in ascertaining 


them. The figures required cover the annual British 
output, the imports and exports of cast iron and 
malleable iron; in the latter case the figures require 
differentiating for blackheart and whiteheart. It 


would he advisable to confine the import and export 
figures at present to castings in the raw and ma hined 
state. Castings actually built up or incorporated into 
machines might be excluded 

The statistics issued by the National Federation of 
Iron and Steel Manufacturers, however, include the 
monthly output of steel castings. trom which we have 
compiled the appended table showing the production 


each month since 1920. Ep., F.T.J.] 





Service Conditions of Refractories 
for Open-Hearth Steel Furnaces. 


In Bulletin 23 of Mining and Metallurgical 
Investigations, carried out under the auspices of 
the Carnegie Institute of Technology, the U.S. 
Bureau of Mines, and Mining and Metallurgica! 
Advisory Boards, an attempt is made to picture 
as clearly and accurately as possible the condi- 
tions of service which affect the use and wear of 
refractory materials used in the construction of 
open-he arth steel furnaces. 

Under ‘‘ Genera] Conclusions ’’ some of the more 
important fundamental conditions which must lx 
considered in any further developments in either 
the testing and making of refractory bodies or 
$n furnace design are summarised :- 

(1) The formation of finely divided fluxing 
oxides from the bath is an apparently inherent 
result of the open-hearth process. Iron oxide, 
approximately Fe,O, in composition, is the prin- 
cipal constituent of these dusts. They are formed 
argelvy by (a) the spitting of the metal as it melts 
or boils in an oxidising atmosphere, and (b) the 
oxidation and condensation of vapours of metals 


coming from the molten steel. Smaller amounts 
of manganese oxide, silica, magnesia, and lime 
are also present, the latter two being formed by 


the dusting of lime and dolomite 


Very few of 
the flux particles come from the slag laver. 


(2) The size of most of these particles varies 





from about 20 microns (0.02 mm.) in diameter 
down TO colo dal SI1ZeS,. They are « ilv carried 
n suspension in the stream of waste gases, vary- 
ing in concentration from a maximum of 3 to 4 
grammes per 100 cub. ft. of gases in the port 
ends down to a few tenths of a gramme per 


100 eub. ft. of the gases in the stack. 


(3) Silica and iron oxide (Fe,O,) do not seem to 
form compounds, but at open-hearth operating 
temperatures apparently dissolve in each other 
and form solutions with low viscosities, from which 
magnetite and cristobalite are precipitated on 
cooing 

(4) During the first week or so of a furnace 
campaign The porous S1ilca bricks absorb the 
iquid phase formed from oxide particles and 
silica and re-crystallise into a definite zone struc- 


ture. The softening range of the fiux-saturated 
zones is 60 to 120 deg. Fah. lower than of the 
original brick body Fluxing is then localised at 
the saturated brick surfaces, the liquid phase 
dripping slowly away into the bath or slag 
pockets. This surface corrosion may be called the 
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normal ’’ mode of deterioration of the furnace 
walls. 


(5) The minimum softening range of flux- 
saturated silica bricks is about 2,975 to 3,000 deg. 
Fah. Sharp working furnaces normally finish 
their heats with roof surface temperatures around 
2,925 to 2,950 deg. Fah. Under these conditions 
only a slight overheating will cause more or less 
softening and dripping of the roof surface. This 
frequently occurs in most furnaces. 

(6) At steel-making temperatures, the rapid 
interchange of heat by radiation tends to keep 
the various surfaces of roof, walls, bath, etc., at 
very nearly the same temperatures unless one 
surface is absorbing heat rapidly—that is, the 
charge during the melting period. During the 
refining period- of the heat, when the metal is 
covered with a layer of slag, the temperatures of 
the melting-chamber surfaces are almost uniform. 
The melting chamber then becomes very nearly a 
perfect ‘‘ black body,’’ and optical temperature 
measurements taken through a small opening with 
the flame off are closely accurate. Because of 
flame reflections, ‘‘ flame-on’’ temperatures are 
high; this error is extremely variable, from 10 to 
300 deg. Fah. 


(7) Heat interchange between melting-chamber 
surfaces at open-hearth temperatures is very 
rapid in comparison to rates of heat loss bv 
conduction through the walls. Also, inner-brick 
surfaces must be held in the range of 2,750 to 
2,950 deg. Fah. to obtain rapid melting and 
finishing of the charge. From these two condi- 
tions and other data, the following conclusions are 
drawn: (a) Ordinary variations in furnace tem- 
perature affect only the inner zones of the bricks 
and are almost independent of outside tempera- 
tures or wall thickness. (b) Water-cooling or air- 
cooling of refractory walls have very little effect 
upon inner surface temperatures or upon the 
rate of wall deterioration by flux corrosion or 
fusion. Conversely, good insulation of walls 
should not necessarily raise their inner surface 
temperatures. (¢c) Most of the heat transfer in 
the melting chamber is by radiation, which tends 
to produce uniform temperature distribution. 
However, any definite current of fiame or hot 
gases deflected against any area in a roof or wall 
will furnish an added supply of heat to this area 
and cause local overheating. 

(8) The following problems seem worthy of 
study in connection with the more general problem 
of open-hearth refractories: (a) Vapour pressure 
of iron at temperatures above its melting point. 
(b) Relations in the systems Fe,0,-Si0, and 
FeO-SiO, and the effect of lime on these systems. 
c) Effects of open-hearth chequer deposits on 
various refractory bodies in different temperature 
ranges. (d) Physical changes occurring in 


chrome, magnesite, and various special refractories 
during open-hearth service. (¢€) Decrease in vis- 
cosities of new and used refractory bodies at 
temperatures close to their melting points. 


(9) Insulation, oxygen-enrichment, and_ the 
minimising of water-cooling are the logical 


methods tor improving open-hearth efficiencies 
and would certainly be used if we possessed 
refractories of higher melting points. Even with 
silica refractories, however, it should be possible 
to apply such methods to a large extent. Such 
mprovements in efficiency should tend to lighten 
the burden on refractories by (a) steadying fur- 
nace operation, (b) lowering gas volume and 
velocities, and (c) decreasing the amount of flux- 
ing oxides carried to wall and chequer surfaces. 

(10) Research in the development of new or 
improved refractory bodies and standard tests 
therefore should continue regardless of whether 
such new products prove to be of immediate prac- 
tical value in present open-hearth furnaces or not. 
Improvements in refractory bodies, increase in 
service life of refractories, more accurate furnace 
control, and improved design and furnace effi- 
ciency are all closely related and interdependent 
factors. Much of the possible improvement in 
furnace design depends upon development of 
better refractories. Conversely, new refractories 
and methods of construction will probably show 
their full value only when used in furnaces 
designed to give better efficiency in the use of 
heat and operating time. 
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SANDSLINGER 
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Trade Talk. 


removed to 8 to 9, 


H. R. Moreay, 


Castle Buildings, Swansea. 


LimITED, have 
THE TYRE MILL at the Umited 

works at Workington was restarted last week. 
Lioyp. Bareman & Company. LimiTEep, have removed 

to 39, Lisson Street, Edgware Road, London, N.W.1. 


Steel Companies’ 





THe GENERAL Exéctric Company or Iwnp1a have 

ired one of the largest orders for electrical plant 
ever placed in India. The order is for the complete 
equipment of a new power house at Lucknow for ihe 
East Indian Railway. 

WorkKMaN, CLARK & Company, Limitep, Belfast, 


ave secured an order from Furness,Withy & Company, 
Limited, London, for a high-class passenger liner for 
the service between New York and Bermuda Thi 


essel. which will be 530 ft T ll have motor 





e! es 


CaMMELL, Larrp & Company, LimirepD, of Birken 








ead, have received an order from Elders & Fyffes 
the construction of three boats for the conveyance 
of fruit Iwo of them will be 400 ft. long, 50 ft. 
broad and 33 ft. deep, and the third will be 300 ft 
go, 44 ft broad and 25 ft. aee} One of the vessels 
t be delivered in October and the other tw 
e spring 
[xe MeETROPOLITAN-VICKERS ELECTRICAL COMPANY, 
LIMITED, have entered into a1 with the 
Genera! Rail ay Signal Company, Sit ee 
for the establishment at the Traff Works of 
plant and machinery for the f all types 
ot raiiwa' nalling apparatus company 





illed the Metropolitan-Vickers G 
been formed. 
WITH THE EXCEPTION a short period during the 
strike, the Normanby Park Works of John 
Limited, have kept their blast furnace plant 
sly running. Up to May 30 the company had 


ted, has 











three oi their larg Turnace operation, and at 
he present moment two are in blast, and it is hoped 
that these will continue working for some time t 
me They are at the present oment engaged 
the manufacture of special foundry iron 
THE oRDER for a complete new plant for the manu- 


acture of weldless steel] tubes has been secured by 
the Wellman Seaver Rolling M Limited, 


Company, 
» the Wellman Smith 





which diary company t 
Ower ng Corporation, ] imited. The value 
of this contract approaches £10000, and the whole 
I he plant will be made n the hirm s Works at 
Darlaston, Staffordshire. which have been especially 
equipped for the manufacture of all kinds of steel- 
works machinery. The thorough modernisation of the 
Darlaston Works has enabled the firn uccessfully 
ompete with Continental engineers 
T 


[ue counci, of the Institution of Civil Engineers 
have recently made the following awards in respect of 
papers read and discussed at the ordinary meetings 


during the session 1925-192¢ A Telford gold medal 





to Mr. O. L. Prowde (Makwar. Sudan): a Watt gold 
medal to Mr. H. R. Lupton (Leeds); Telford pre 
miums to Messrs. A. S. Angwin, A. Honeysett, T. 
Walmsley and V. Bavley (London): C. F. Bengough 


Tewkesbury). J. N. Reeson (Melbourne, Victoria) and 
H. A. Reed (Manchester); and a Crampton prize to 
Colonel G. R. Hearn (Calcutta). The council have 
ilso awarded,the Coopers Hill War Memoria] Prize 
for 1925 tc Mr. E. L. Everatt (Bombay) 








Contracts Open. 





Leeds, June 19.—Cast-iron pipes, wrought-iron 
tubes and fittings; iron castings; merchant iron and 
steel; bolts and nuts; gas and pipe hooks; tinplates. 
black and galvanised iron; shovels, coke forks, and 
files; for the Gas Committee Mr Shapley, 
engineer and general manager, Gas Offices, Market 
Hall, Leeds 

London, S.E.1, June 22.—({1) Steel 


steel distance pieces for rails, (3) steel 





Cc. 8. 


sleepers, (2) 
keys for rails, 





and (4) switches and crossings. for the Director- 
General, India Store Department, Branch No. 14, 
Belvedere Road, Lambeth, London, 8.E.1 

Wellington, New Zealand, November 2.-—Supply 


and erection of two pipe lines, each approximately 
3,655 feet long. for the Public Works Department. 
The Department of Overseas Trade. 35, Old Queen 
Street, London, 8.W.1. (Ref. A.X. 3,210 





Mr. C. Srirurnc has been appointed manager of the 
spring department at the Stocksbridge Works of 
Samuel Fox & Company, Limited, in succession to Mr. 
S. Hampshire, who has been appointed works manager 
of the Don Spring Works, Rotherham, of Edwin 
Cottam & Company, Limited. 
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Company Meetings. 


British Empire Steel Corporation, Limited. — Mr. 
R. M. Wotvin, president of the British Empire Steel 
Corporation, presenting the annual report for the year 
ended December last, said : “ Unsatisfactory operating 
conditions have impelled the directors to recommend 
reorganisation, and special general meetings of share- 
holders will be called for the purpose.’’ In respect 
of the Dominion Iron & Steel Company, Mr. Wolvin 
stated that the scope and form of such reorganisation 
must be guided by the bondholders rather than by the 
shareholders, and he forecast that the interest and 
sinking fund payments on the bonds of the company 
were not likely to be paid when they fell due on 
July 1. The combined working capital of the British 
Empire Stee! Corporation was reduced during the veai 
from $13,000,000 to $9,500,000. Mr. Wolvin attri 
buted the difficulties of the Nova Scotia steel com- 
panies to the increased cost of coal, the low protec 
tive tariffs, which gave Canadian manufacturers little 
advantage over foreign producers, the division of the 
available market in Canada with foreign producers, and 
the consequent inability of Canadian producers t 
conduct large scale operations with a proportionate 
reduction in costs. 

Whessoe Foundry and Engineering Company, 
Limited.—The sixth annual meeting of the Whessoe 
Foundry and Engineering Company, Limited, was held 
on June 8, at 8, Frederick’s Place. Old Jewry, E.C 
Mr. H. G. Jupp (the chairman). who preside said 
that the past year was characterised by even more 
difficulty than its predecessors. The condition of the 
great basic industries of coal, iron and steel, and ship- 
building, as embodied in the phrase ‘‘ passed their 
dividend,”’ was all too familiar, and reflected the 
severity of the competition for business. That undue 


competition arose not merely from the paucity of con- 
t 
t 








tracts at home, but also from the disadvantage under 
his country laboured in comparison with others 
where depreciated currencies and less stringent con- 
ditions of labour obtained. The result had been that, 
order to keep the works reasonably wel! employed, 
they had had to take orders at prices that often 
vielded little margin of profit, and in some cases none 
at all. They had, however, secured a fair share of 
what trade there was, and by careful management 
had been able to earn what in the circumstances was, 
he thought, a reasonably good return. During the 
comparatively slack time advantage had heen taken 
of the opportunity to carry out certain changes and 
renovations in the works, which had considerably 
mproved the lay-out and the accommodation. and put 
them in a position to cope even more efficiently with 
k which must come to them 


which t 


the larger volume of work 
sooner or later. 


Siemens Bros. & Company, Limited. — Gratifying 
progress and a favourable financial] position was the 
gist of the speech of Mr. G. Mure Rircuie, who pre- 
sided at the 45th annual meeting of this company 
He said that the 1925 results were satisfactory. Thev 
could not have been attained without a sound and 
progressive policy, adequate capital, good plant, 
efficient management and friendly co-operation on the 
part of employees generally, but those advantages by 
themselves could not have produced such a _ balance- 
They all know of many other companies in 
different lines of industry possessing all such advan- 
tages in equal degree, but nevertheless showing meagre 
profits or indeed large losses. Why? Because they 
had lacked the one additional thing needful which 
fortunately Siemens had had, and that was, at reason 
able prices, an order book large enough to enable 
the plants to be operated practically at full capacity 
during the year. They continued every effort to main 
tain such an order book, and, in so far as they were 

heltered industry—in so far as, like other con- 
tractors to H.M. Government, they shared with them 
a large amount of work, for which, though, they com- 
peted keenly—they were at least relieved of com- 
petition from foreign countries employing cheaper 
labour and working longer hours, whose home markets 
were protected against British makers, and whose 
exports were subsidised both directly and indirectly. 
The limited protection to which he referred, however, 
did not apply to the general home or to the export 
trade. The forward policy of the directors in pro- 
viding extensions of buildings and plant had been 
amply justified; indeed, but for the provision made 
they would have been in danger of being unable to 
maintain their manufacturing position. 





sheet. 





European iron and Steel Combine.—-Following indi 

dual discussions between German. French, Belgian, 
Czecho-Slovak. Austrian. and Polish works, it is re 
ported that a European iron and steel conference is to 
be held in the middle of June in Switzerland to regu 
late production and sales. 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH.—Fv very obvious 


reasons, 


nterest in the Cleveland iron trade is rapidly approacl 





ing the vanishing point, and, although the markets are 
open aS uSual, actual business in buying and sellin 
Ss now on an abnormally limited scale. Works on 
Tees-s de are gradual \ clos hg down as stocks of fuel 








become exhausted, and unless large suppl es of coals 
Irom loreign sources can be se ured, the prevailing 
Stagnation appears likely to continue indefinitely. As 
regards the pig-iron trade, there is still a disposition 
to place forward business, but makers are extremely 


cautious, in view of the great uncertainty as to what 
costs of production are likely to be when the strike 

ove! Prices continue to expand Recently 2s. 6d 
was added to the price of No. 3, and this week 
Since the 
Quotations for home consumers are 
now No. 1, 79s. per ton; No. 3 G.M.B., 76s.: No. 4 


foundry, 75s.: and No. 4 forge, 74s. 6d. per ton 


another ls., making a total of 6s per ton 
strike began } 


There is still a small volume of business passing i! 
East Coast hematite, and a few sh pments are going 
abroad. But stocks are considerable, and sellers are 
not asking More than 78s. 6d. for mixed numbers and 
79s per ton fo N 1 On the North-West Coast 
price are firm at the old rates, Besseme1 mixed num 


bers being £4 2s. 6d. c.i.f. Welsh ports. £4 5s. 6d 





THe Tecunicac Exurpir at THE INTERNATIONAL 


£4 7 6d pe tor le] vered at Glasg {4 8s. 
£4 10s. per ton delivered at Sheffield. and £4 15s 
£4 16s. 6d. per ton delivered at Birn nghan 
LANCASHIRE. —Consumers of ind ig in this 
area are € aencing growing anxietv as t« the poss 
bility o obtainn ~ suppl e of tl essential rav 
materia and althe nh most of the turnaces offering 
he local markets have fairly full order books, 
ae r é are I V extreme! difficult with or 
mited stocks available Ir ecent InarKetSs make} 
e declined to quote and in the cir umstances ]} ce 
‘ ‘ a t V MOUit i at uund 8 )*» per t I lor Dert V 
re No. 3 found pig and Ws h for Scott «} 
ae ered Man este or equal distance 
THE MIDLANDS. Increa ng restriction of produc 
Lio at furnaces I south Staffords e and the 
adjacent districts has practically exhausted stocks of 
XN , f undry ror wit} ery itle elt « other 
rade Derbyshire No. 4 is offered at (2s. 6d No. ] 
at 77s. 6d and Northants silky f und at 70 t 
6d. per ton at furnaces. There practically ne 
North Staffordshire pig on offer at all. Owing to the 


arcity of foundry numbers at the Midland furnaces 


uppl © have been ordered from the Cleve and dis 
trict and the price of this worl out at 90s tt 
a 6d de] vered station or d ng ti arez 
SCOTLAND.—There are now only two furnaces ir 
HiasSt in this area while the price ol on continues 
ri and mn some cases has beet advanced Is te 
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ls. 6d. per ton, the general quotation for No. 3 
foundry being 78s. f.0.t. furnaces. There has been 
little inquiry, but deliveries are going out fairly 
freely, in spite of the restricted railway fa 


Metals. 


Copper.—Movements in standard copper during the 
current week ‘have discl 1 
osition, with prices usually steady and occasionally 
ending to harder figures. There is probably a slight 
improvement in the Continental demand, and it is sin 
cerely hoped that this will be the forerunner of some- 
thing more substantial in this directior Should this 


lities. 





losed few ch inges in the general 





materialise there is a possibility of the market exper! 


encing a muvre sound improvement tha 
enjoyed for a considerable time 
Current quotations :—Cash : Thursday, £56 17s. 6d. ; 
Friday, £57; Monday, £57 10s.; Tuesday, £57 10s. ; 
Wednesday, £57 7s. 6d 
Three Vonths : Thursday, £57 15s. ; Friday, 
£57 17s. 6d.: Monday, £58 7 
£58 7s. 6d.: Wednesday, £58 5s. 
Tin.—The issue of the usual monthly statistics had 
an immediate adverse influence on standard tin. the 
ncrease in the total visible supply disclosed being 
much larger than anticipated, and tne market has since 
id to withstand some heavy selling pressure 


n has been 


s. 6d.; Tuesday, 


Current quotations :—Cash: Thursday, £264 5s.; 
Friday, £267 5s.; Monday, £269 15s.; Tuesday, 
£268 15s.; Wednesday, £269 5s. 








Founpry anp ALLIED Trapes’ Exuipirion 


Three Months Thursday £265 5s.: Friday 
£266 5s.: Mor day £269 ; Tue sday £268 yd »d 





Wedne sdav, £268 15s 


Spelter.—In t} ection of the metal markets there 
as been surprisingly little disturbance of the genera 
PoOSItLOI ind although « msumptuon is naturally mu 
est ted by fue ipply difficulties values have 

n ed comparatively firm throughout the Y 
Offering from the Continent has not been <« wh a 

era ie a was the ase some veeks igo but 

be that 1f the present firmer tendency comes to an 
¢ i producers be an xXiou to unload ymie of 
ks ira 
Ordinary lhursday, 


£33 10s. : Monday £33 18s. 9d 
¥ Wednesday, £33 15 
Lead.—The strength lately deve loped in tl 





e market 





for ft foreign pig, ly on account of German 
juVing, has now given vy, and values have lost much 
I neir recent gain The position a now recorded 
Ss provbadiy much more representative n view of tne 
much smalier Consumption due to the clo ng down of 
cousumers’ works in consequence oft the industrial Col 
ms. In fact, values would be much lower if stocks 
were not in strong hands. 
Current quotations Soft foreign prompt) 


Thur sday, £29 13s. Od. : Fr iday, £30 2s. Gd. : Monday, 
£30 12s. 5d Tuesday. £30 17s. 6d Wednesday, 
£31 3s. Od 
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SUDO UAVILAVOVATOTEVE TEA TY CU TATTLE ETE TATE 
Telegrams : ““ THROWER, GLASGOW.” Telephone: 5909 CENTRAL. 


[ALBERT SIT Hac? foo toons 


Head Office: 60, St. ENOCH SQUARE, GLASGOW. 























OUR 


BRASS RECOVERY 
MACHINES 


are the last word in the 
Treatment of Brass Foundry 


ASHES AND SKIMMINGS. 


If you don’t want to lose 
what your Competitor is 
saving, you must write to us 
about it now. 








METAL RECOVERY MACHINE ’ 
WITH MAGNETIC SEPARATOR, We are at your Service. 





SUT UTUTTTULEUEU UP ULELLEE LLLP CELLO CULL CPL Co oi 
Hee 


STU U ULE LP LP 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. . FORGINGS of every description. | BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tea. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 


xil 











Established 1872. Telegraphic Address: “‘ Steel, Glasgow.” 








GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD ©& Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams ; “LOWOOD, DEEPCAR.” 
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Standard cash 
Three months 
Electrolytic .. 
Tough oe 
Best selected 
Sheets 
India 
Wire bars os 
Do, June-July . 
Do. July-August 
Ingot bars .. . 
H.C. wire rods. 
Off. av. cash, May 56 
Do., 3 mths. May 57 
Do., Sttlmnt, May 56 10 
Da., Electro, May 64 10 
Do., B.S., May .. 60 14 
Aver. spot price 
copper, May .. 5610 4 
Do., wire bars, May64 15 6 


~ = 
— er 


D> Aor or 


RB SSEREIGw» 
coscoon-2 


= 
rooooo°o 


bo bo 
= 


IARAIAQnmA=-I 
POs 


OO 


1 


poner Ooe 


- 
~ > 
Rap NO RO Rape Op to 


Solid drawn tubes 123d. 

Brazed tubes oe 123d. 

ae are 93d. 
BRASS. 


Solid drawn tubes .. 113d. 
Brazed tubes .. .. 13}d, 


Rods, drawn .. 10d. 
Rods, extd. or rild. 74d. 
Sheets to 10 w. g -» LOgd. 
Wire . —~ 4 93d. 


Rolled metal «eo ae 
Yellow metal rods .. 74d, 
Do. 4 x 4 Squares 8d. 
Do. 4 xX 3Sheets .. 84d. 


TIN, 

Standard cash .. 269 
Three months .. 268 
English oo ce 267 
a 20 as ‘oo Se 
Straite oe oc mae 
Australian .. .. 270 
Eastern oc oe ae 
Banca . ae 
Off. aver. cash, May27 

Do., 3 mths. ,May oes 

Do.. Sttlmt. May 270 
Aver. spot., May 270 


SPELTER. 
Ordinary .. .. 33 
Remelted .. .. 34 
ME os in. 
Electro 99. 3 so OB 
English - «a ae 
| aaa 
Zinc dust .. .. 42 
Zinc ashes .. .. 14 
Off. aver., May .. 32 
Aver., spot, May 32 


LEAD. 
Soft foreign Ppt. 31 
English , 32 
Off. average, “May 28 
Average spot, May 28 


ZING SHEETS, &c. 


Zinc sheets, English 41 0 

Do. V.M. ex whf. 38 0 
Rods .. .. .. 44 0 
Boiler plates .. 38 10 
Battery plates .. 38 0 


ANTIMONY. 


Speeial brands, Eng. 84 10 
Chinese oo « @& 
Crude .. 40 0 


cr 
Quicksilver oa 10 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon 
252 


we ibe oe St Or St Ot Ot Ot Ot Or Sr 


0} 


— 
> ct 


_ 


~ 
On ost bo 


_ 
 ) of SO 
J) © DO 


acs 
— ir} 


eooooo 


ooo 


6 oe «we. 9 @ 
45/50% .. .. 11 5 O 

hs ss ox @ 6 SC 
Ferro-vanadium— 

35/40% 14/9 to15/6lb. va. 
Ferro-moly bdenum— 

10'75% c. free 6/- to 6/3 1b. 
Ferro-titanium— 

23/25% carbonless 114d, Ib 


WEEKLY PRICE CURRENT. 








Ferro-phosphorus, 20/25%, 
£17 0 0 


Ferro-tungsten— 
80/85%,c.fr. .. 1/74 Ib. 
Tungsten metal powder— 


98/99% 2/- to 2/1 Ib. 
Ferro-chrome— 
2/4% car. .. £33 0 


5 
4/6% car. o- £23 & 
6/8% car. .. £21 15 0 
8/10% car. .. £20 15 
Ferro-chrome— 


Max. 2% car. £37 0 0 
Max. 1% car. £43 10 0 
Max.0.70% car. £5410 0 
70% ,carbonless 1/5} Yb. 
Nickel—99%, 
cubes or pellets -. £170 
Cobalt metal—98/99% 
10/- Ib. 


Aluminium 98/99% £118 
Metallic Chromium— 
96/98°% 3/3 Ib. 
Ferro-manganese (net)— 
76/80%, loose £15 0 0 
76/80%, packed £16 0 0 
76/80%, export £14 5 0 
Metallic manganese— 
94/96%, carbonless 2/- Ib. 
Per ton unless otherwise 
stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% s. d. 


tungsten ‘ 2 6 
Finished bars, 1 8% 
tungsten 3 0 


Per Ib. net, d/d buyers’ works, 


Extras— 

Rounds and squares 
3in.andover .. 4d.Jb, 
Rounds and squares 

under } in. to } in. 3d. Ib. 
Do. under fin. to 
fein... -- L/-1b. 
Flats, in. x fin. 
to under | in. x $ in. 3d. Ib. 
Do. under }in. x fin. 1/—1b 
Bevels of approved 
sizes and sections 6d. lb. 
Bars cut to length 10% extra 
Scrap from high-speed 
tool steel— 
Scrap pieces .. .. 3d. 
Turnings and swarf ld. 
Per Ib. net, djd steel makers’ 
works. 


SCRAP. 
South Wales—£ s. d. £ 
Hvy. steel 3 
Bundled steel 
& shrngs.3 3 Oto 3 6 
Mixed iron & steel 
3 0 Oto3 2 
Heavy cast iron 


oe Oo oe 


Good machinery for 
foundries oe 

Cleveland— 
Heavy steel 
Steel turnings .. 
Cast iron borings 
Heavy forge . 
Bushelled scrap 
Cast-iron scrap 

Lancashire— 
Cast-iron scrap 

3 2 6to3 10 O 

Hvy. wrought... 3 2 6 
Steel turnings... 2 2 


London — Merchants’ buying 
prices delivered yard. 


co 
om) 


— 
sacoNaaQr 


ww rt too 
a2conaooeo 


Copper (clean).. 48 0 0 
Brass (clean) .. 38 0 0 
Lead (less usual 

draft) .. — 
Tea lead — 29 ¢ 
Zine oa 22 0 0 
New aluminium 

cuttings . 86 0 0 
Braziery copper 44 0 0 
Gunmetal —— | 
Hollow pewter 170 0 0 
Shaped black 

pewter ~~’ oe 8 6 


PIG-IRON. 
(f.0.t. unless otherwise stated). 
N.E. Coast— 
Foundry No, 1 -» T9/- 
Foundry No. 3 -- 76/- 
Foundry No. 4 -- = T5/- 
Forge No. 4 -» 74/6 
Hematite No. 1 -- 79/- 
Hematite M/Nos. .. 78/6 
N.W. Coast— 
Hem. a ‘ea Glas. 86/6 
» d/d B - oo OF 
Midiends— 
Staffs. common* .. _ 
» No. 4forge .. _ 
»  No.3foundry — 
Shrops. basic .. .. 70/- 
» Cold blast, ord.* 185/- 
— iron* 190/- 
* d/d Birmingham. 
Northants forge .. .. — 
» {dry No. 3 o 2 
Derbyshire forge oe _— 
» fdry.No.3 .. 76/3 


nt es Be ac — 

Scotland— 
Foundry No. 1 -- 83/- 
eS No. 3 -. = 78/- 


Hem. M/Nos. .. .. 77/- 
Sheffield (d/d district)— 
Derby forge .. .. — 
» fdry. No. 3 «» 79/- 
Lines. forge .. .. 67/6 
» fdry.No.3 .. 70/- 
E.C. hematite .. .. 91/- 
W.C. hematite -. 89/- 
Lines. (at furnaces)— 
Forge No.4 .. .. 61/6 
Foundry No.3.. .. 64/- 
Basic 63/- 
Lancashire (djd eq. Man. an 
Derby forge .. .. 
fdry. No.3 .. 85/- 
Northanta. foundry 


i se a — 
Dalzell, No. 3 110/- 
Summerlee, No. 3 -- 97/6 
Glengarnock, No.3 .. 97/6 
Gartsherrie, No. 3 -» 97/6 
Monkland No.3 .. .. 97/6 
Coltness, No.3 .. .. 97/6 
Shotts, No. 3 oo ss ae 


FINISHED IRON & STEEL. 


Usual District deliveries for 
iron; delivered consumers’ 
station for steel. 


Tron— £s. d. ie & 
Bars(cr.)11 0 Otol2 0 0 
Angles .. - 11 10 


Tees to 3 united 


Rails, heavy «- 8 0 
Fishplates oo of 13 0 
Hoops (Staffs.) .. 10 10 
Black sheets, 24g. 10 17 


0 
a «ss, «eee © 
Nut and boltl10 5 0to10 7 6 
Hoops 1400to15 0 0 
Marked bars 
(Staffs.) f.o.t. .. 14 0 0 
Gas strip .. -. 1210 0 
Bolts and nuts .. 
fin. xX4in. ..15 5 O 
Steel— 
Ship plates 7 12 6 to7 17 6 
Boiler plts. -- 11 5 O 
Chequer plts. 915 0 
Angles .. 7 2 6 
Tees 8 2 6 
Joists 73 6 
Rounds and Squares 
3in. to 5} ins. 8 0 0 
Rounds under 3 in. 
to 2in ° 715 0 
Flats, over 5 in. 
wide and up .. 810 0 
Flats, 5in. to iin. 710 0 
9 
0 
0 
6 
Galv. cor. sheets, 
24g. 16 0 0 
Galv. fencing wire 
8g. plain 13 0 0 
Billets, soft ~~ 8 ee 
Billets, hard o 8 3 6 
Sheet bars 60 0to6 2 6 
Tin barsd/d6 26to6 5 O 


Per lb. basis. 
PRD ce ce ce we EG 
Sheot to w. g. oo ce bh OD 
ce cs ce oe EO 
Rods .. o« SD 
Tubes . 1 8 
Castings 1 2 


Delivery 3 owt. free 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CurrForp & Son, LimiTep. 
NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To Qin. wide 

To 12in. wide 1/3} to 1/9} 

To l5in. wide 143} to 1/94 

To 18in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/104 

To 25in. wide 1/5 to 1/11 
Ingots for spoons 


1/3 to 1/9 


and forks - 9d. to 1/5% 
Ingots rolled to 

spoon size 1/- to 1/84 
Wire round— 

3/0 to 10 G. 1/6} to 2/14 


with extras according to gauge. 
AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 

stated. Dols. 
No. 2X foundry, Phila. 22.76 
No. 2 foundry, Valley 19.76 


No. 2 foundry, Birm. 22.00 
OMe 2c ce - 19.7 
Bessemer .. .. .. 20.76 
Malleable .. .. .. 20.26 
Grey forge... . 19.26 
Ferro-mang. 80% d/d 88.00 
Bess. rails, h’y,at mill 43.00 
O.-h. rails, h’y at mill) 43.00 
Beas billets 35.00 
O.-h. billets . 35.00 
O.-h. sheet bars 36.00 
Wire rods “ 45.00 
Cents. 
Iron bars, Phila. 22 
Steel bars 00 
Tank plates 
Beams, etc. 


Skelp, grooved steel . 
Skelp, sheared steel . 

Steel hoops . 

Sheets, black, No. ‘28. 
Sheets, galv., No. 28 . 
Sheets, blue an’l’d, 9 & 10 
Wire nails .. .. 

Plain wire .. 

Barbed wire, galv. oo 
Tinplate, 100 lb. box $ 


COKE (at ovens). 


Welsh foundry .. 32/6 to 40/- 
» furnace .. 20/-to 25/- 
Durham & North. 
aa foundry 30/- to 33/- 
furnace 14/-—to 14/6 

Other Districts, foundry 
30/- to 33/- 
furnace (basis) 11/9 


TINPLATES. 


f.o.b. Bristol Channel porte. 
1.C. Cokes, 20X14, box 20/- 
” 28 x 20, ” 40/- 


zeeee 


Stoo to no NOR BOD ee et be : 
_ 


SRSRAS 


” ” 


” 20x10, ,, 30/- 

” 18} x14, ” 21/- 
CW. 20x14,” 18/6 
ps 28x20, 37/- 

rd 20x10, >, 25/6 
183x14, °  19/- 
Terneplates 28 x 20, 36/6 per 

box basis f.0.b. 
SWEDISH IRON. 

Bars, hammered £1 8/10 to £19/0 


Rolled Ord. £15/15/0 o£16/&0 
Nail rods £16 5 0 to £16 15 0 
Keg. steel nom. £33 to £35 
Faggot steel nom. £22 to £25 
Blooms, according to quality 

£9 to £12 
Pig-iron £6 50 to £7 0 0 

all f.o.b. Gothenburg 
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TUBES AND FITTINGS. 


Up to and incl. 6 in. 


Tubes 
60% oe 
55% was 


Standard Copper (Cash). 


June 10 


Electrolytic Copper. 
Fittings 
50% 
45% 
50% -- 40% 
10% extra. 

DAILY FLUCTUATIONS. 
Standard Tin (Cash). 


LY 


2/6 


5/- 
0 No change 


5, 


30/- 
60/- 
50/- 
20/- 
10/— 


Tin (English ingots). 


|— 


0 No change 
0 


Anecon 


Zinc Sheets (English). 


7 
33 10 
33 18 
l 
33 15 
Lead (English). 
d. 
0 No change 
0 ine, 
0 


0 No change 
0 ine. 


0 
10 
0 
0 
5 


Spelter (ordinary). 
d. 


6 ine. 


0 dec. 








1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 


1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 

921 
1922 
1923 
1924 
1925 
1926 
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£ad4 
56 17 6 ine. 
6¢¢@ . 
10 0 ,, 10/- 
10 0 No change 
7 6 dec. 
l we a 
Feb. March 
Lj} £ s. a.) & 
1015 41/0 
4}014 23/0 
012 9/0 
11/011 530 
012 6 0 
012 0:0 
012 6/;0 
015 6/0 
1/014 4/0 
015 3/;0 
}1 0 6|1 
/}016 0/0 
61/015 0/0 
5/016 0/0 
9/015 3/0 
1015 6/0 
i121 16/1 
6/1 2 6/1 
015 0/0 
9/016 3/0 
4/1 0 9]1 
2331 2 6/1 
3i1 32 6/1 
Pik B Bis 
7413018 0) 0 
7411 8 6/1 
6/2 0 13/2 
rice Flixed. 
»13 7 912 
12 0 Wi 1 
3} 1 5 104) 1 
93| 1 4 63/1 
24}1 4 O 1 
6/1 2 131 
14} 11 6/1 


AVERAGE MONTHLY 
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ILLIAM JACKS & COMPANY, 


18, BENNETTS HILL, BIRMINGHAM. 


1, HONG KONG ROAD, SHANGHAI. 
OCEAN BUILDING, SINGAPORE. 
JAVA STREET, KUALA LUMPUR 
5, SHAFFRAZ ROAD, RANGOON. 
COX’S BUILDINGS, KARACHI. 

P.O. BOX 1580, CAIRO. 


IRON 


HEMATITE, BASIC, 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
EXCHANGE BLDGS., PORT TALBOT. 
FOWLERS BUILDINGS, BOMBAY. 
CLIVE STREET, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS. 


PIG 


SCOTCH, MIDDLESBRO’, 


WINCHESTER HOUSE, OLD BROAD 


ERED TRAE 
pesist Mary 





He}, iele). k 


SPECIALS, &c., 


NON-FERROUS METALS 


ZETLAND ROAD, 
MIDDLESBROUGH. 


E.C.2. 





COPPER, TIN. LEAD, SPELTER, ANTIMONY, CHROME ORE 


WILLIAM JACKS & COMPANY, 


ST. VINCENT PLACE, 
GLASGOW. 
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SMALL ADVERTISEMENTS. 





Notice. 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 


two, average 7 words per line. Minimum 
charge for one insertion 3/-. 








SITUATIONS VACANT AND WANTED. 





POSITION wanted as Foundry Manager, or Fore- 

man, by a first-class Foundryman of wide expe- 
rience and practicai knowledge ; thoroughly up to date 
and familiar with every detail connected with foundry 
work.—Box 742, Offices of THe Founpry TRADE 
JOURNAL, 49, Wellington Street, Strand, London 
W.C.2. 





GENTLEMAN, with connection among Foundries 

on Tyneside and North of England, seeks posi- 
tion as Representative for Foundry Facings and 
Requisites or good Agencies; attending Exhibition in 
London from June 15th to 18th.—Write, Box 744, 
Offices of Tue Founpry Trape JournaL, 49, Welling- 
ton Street, Strand, London, W.C.2. 





\ ANAGER of large American Cast Iron Sanitary 
. Ware Factory intends locating in Great Britain, 
and is desirous of getting in touch with a firm who 
can utilise his services; thoroughly conversant with 
all modern processes for mass productien.—Box 758, 
Offices of THe Founpry Trape Journa, 49, Welling 
ton Street, Strand, London, W.C.2. 





ORKS MANAGER or FOREMAN required oy 
large firm; must have had considerable experi- 
ence in up-to-date manufacture of Graphite Crucibles, 
etc.; good salary will be paid to a fully competent 
man.—Apply, Box 740, Offices of Tue Founpry TRADE 
genet. 49, Wellington Street, Strand, London, 





EX-OFFICERS AND OTHER RANKS. 


PATENTS. 





ue PROPRIETOR of British Patents No. 197804, 
relating to “ Improvements in Pinion Housings 
for Rolling Mills,’’ and No. 203009, relating to “ An 
Improved Method of Reducing Tubes,”’ desires to enter 
into negotiations with one or more firms in Great 
Britain for the Sale of the Patent Rights or for .he 
grant of Licences to Manufacture under Royalty.- 
Inquiries to be addressed to D. Youne & Ce., 
Chartered Patent Agents, 11 & 12, Southampton Build- 
ings, London, W.C.2. 





PATENT YOUR INVENTIONS, Trade-mark your 

Goods. Advice, Handbook and Cons. free.—B. T. 
Kino, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.). 146a, Queen Victoria Street, E.C.4. 38 years’ 
refs. ’*Phone 682 Central. 





HE Proprietors of Letters Patent No. 170,543, 
relating to Improvements in Means for Feeding 
Fuel to Furnaces, desire to dispose of their patent or 
to grant licences to interested parties on reasonable 
terms for the purpose of exploiting the same and 
ensuring its full commercial development and practical 
working in this country. Inquiries to be addressed to 
CrurksHANK & FarRWeaTHER, Chartered Patent 
Agents, 65-66, Chancery Lane- London, W.C.2. 





MACHINERY 





STEEL OR CAST-IRON CRANE LADLES. 

One 15-ton Ladle, geared, for lip and bottom 
pouring. 

One 15-ton Ladle, ungeared, for bottom pouring. 

(ne 6-ton Ladle, geared, for lip pouring. 

In excellent condition. For sale cheap. 

For further particulars and prices write Box 760, 
Offices of THE Founpry Trape Journa, 49, Welling- 
ton Street, Strand, London, W.C.2. 





»QAND MIXERS.—New and second-hand. _ Ask us 


to quote.—W. Breatey & Company, Limitep, 
Prospect Works, Hawksley Avenue, Sheffield. 





The Proprietors of the Founpry Traps Journat have placed 
this space at the disposal of the British Legion, Officers’ 
Association, Employment Bureau, 3-4, Clement’s Inn, Strand, 
London, W.C.2. es Holborn 5769), to whom all 
replies should be addressed, quoting number of advertise- 
ment, date on which it appeared, and the name of this paper. 


BX OFFICER, with general eommercial and engi- 
neering training, desires Secretarial work; 
book-keeping and staff control; energetic; thoroughly 
trustworthy and reliable; open to accept any position 
at a moderate salary at home or abroad. (Dis. 48) 








LECTRICAL AND MECHANICAL ENGINEER, 
M.I.E.E., late Major, Royal Engineers ; all-round 
experience, executive and practical, A.C. and D.C., 
steam and internal-combustion engines, turbines, 
boilers, wiring, overhead and underground distribution, 
reports, estimating, handling of men, typing, short- 
hand, accounts. (614) . 





N ECHANICAL ENGINEER, 48, married, Publi 
“ School, regular apprentice marine engineering, 
four years’ draughtsman general engineers, 10 years’ 
superintending engineer, rubber companies’ experience, 
designing and erecting factories, etc., office work. 
special knowledge vacuum drying plant, rubber and 
vegetable products, requires post, Factory Engineer or 
Adviser and Consultant re machinery, etc., required 
for East. (1333) 





PROPERTY. 





LD-ESTABLISHED Iron and Brass Foundry 

(outer London district! for Sale as a going con- 
cern; Company’s output approximately £6,000 per 
annum, but capable of improvement; favourable 
situation and excellent railway facilities.—Apply in 
the first instance to CHas. W. Rooke & Company, 
Chartered Accountants, 2, Norfolk Street, Strand, 
W.C.2. 





BRASS FOUNDRY FOR SALE: established 9 


years; brick and slated building, 2 pit furnaces, 


ete.; contract and orders on hand; rent £26 per 
annum; stock £15; price £200 A.A.—Dawsons 
(established 30 years), 27, Station Road, West 


Croydon. 


MISCELLANEOUS. 





I ETTERS AND FIGURES for Patterns ; all sizes ; 
‘8.4 Aluminium ; die cast, with pins in one piece; 1.0 
shellac needed ; simply drive them in and they cannot 
come off. Send for samples and prices.—A. Laxey & 
Son, Totley Rise, Sheffield. 





PATTERNS. — Inquiries solicited; quotations by 
return; shop equipped with modern machinery ; 
quick delivery.—CiacHorN & Company, Midland 
Pattern Works, Spring Gardens, Worcester. Phone 264. 





YHAPLETS.—Full range of all kinds from stock.— 
/ Send your requisitions vo LAWSON Watton & CO., 
Lrp., Newcastle-on-Tyne. 





UNDRY BRUSHES, all kinds; Steel Wire 

Brushes, Tube Brushes, and Boiler Scale 
Brushes. —Witt1am Oxsen, Luowirep, Cogan Street, 
Hull. 








TILTING FURNACES. 








150 lb. M.R.V. Cokefired, NEW... £40 
250 Ib. MORGAN Cokefired (relined) £48 
200 Ib. MORGAN Gasfired (relined) £28 
600 Ib. MORGAN Cokefired (relined) se £65 
I have in Stock ALL sizes of Fans and Blowers. 
12 Ton EVANS ws sia £85 
24 Ton by GEORGE GREEN £30 
2 Ton THWAITES a £26 
14 Ton EVANS (Secondhand) £19 
4 Ton JACKMAN ... Sas ; £14 


All worm and bevel geared. 


BUY FROM ME AND SAVE MONEY. 


ALEX. HAMMOND, O° %MEkcHAnT. *” 


14, AUSTRALIA ROAD, SLOUGH. 
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